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(54) MICROPROCESSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a microprocessor which can 
securely prevent the illegal rewriting of an operation, program. 
SOLUTION: The microprocessor holds inside a specific secret key which 
cannot be read out and decodes contents are previously ciphered by a 
specific open key corresponding to the secret key. The bus interface 
unit of the microprocessor has an address conversion means converting 
a virtual address into a physical address and a memory read means 
reading contents corresponding to the physical address designated from 
a memory outside the microprocessor. Instruction TLB stores a table 
including an address conversion rule and one or above entries having 
ciphered attribute information in ranges designated by the virtual 
addresses. When ciphered attribute information shows that the range 
designated by the virtual address is ciphered, the corresponding 
contents are read from the outer memory through the memory reading 
means and it is decoded by a decoding processing section. 
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U A— H>)x7J/UU- * 2t->5 j-b— ^3>b 
fcifcSlt£ A I / F *5*;i, 8 UTf# 5 o 
[0 0 2 9] ^X^AI/F^E^l/SJi, v-fzi>>'5. 
a. I/— * 1 CDA* I /¥ 6 i:©WT-«^i©SJtS 
U&ffOo M^I/F^^l/efc^bTgWm^&Tb* 

fcx M-KH7x.T^^a.V-^2-e?»»SllfTU ^© 
iKS^N'X I/F^^l/ 6 tZMto 
[0 0 3 0] >'^I/'F^;i/6 43J:Vi'^7 i AI/F 

[00 3 1] tf-f >^7i-^ 1 8tt, »^tgi8§© 

fflaufci!S*?riira^*^^-B-fc?)-rs<» ;:©guii 

[003 2] El 2 {£, jfcS/^SSkS^ S/a>&fr 

3>EWSIt 7DtytS_CPU, ^tHb*ffl^ 
^US_RCrM, *^US_RAM, %Sh®fflmW.S_ 

INT, DMA^SS DMA, *^B£8Eti&*lfe 

St^CMSK S _D S P , K , £$t*3 

tifcA^»a5s_iNP, m.mm*t.mmzhtzisVTfr 

[0 0 3 3] A-Kr-f 7^S_HDDCtt, 



>©M#^b^**^©titffiT-;fc5CPUtif«, 
^iT^E^/l^ 0 fcO^T©mKii©^— b'^xTSIctl 

05 Mz-o^x<Dmm^)]y^mi, 7^3^511/^3 

bBffc^Tig^Er-T 1 ;!/ 7 I* £ x,T^> 5 1 U— * 

[0 0 3 4] ZLtlbiD&yrJMZ***) S_RAMK 
n— K£*u ^t'J S_RAM±tia 1 ©v-f zi> 
->Ul'-^ liitfA- FLITS' 5 a b— * 2 #{5 

15 ffiftlcMt&Zti&o iri&t>%, CPU^;u4fiT^n 
>^>~ ib— ^3>:TD^A{£«fc^Ti&f£U v\— K 

;\— k^t^Et^ o«u ^x-e-tiCPUtitfai:^— 
7ttig^5 ; ;MS^fc:b&#oTffJj$;**i,, mm^jv 

mimmitmmmmmR^-y^ 3 ©F*mi:& t> , ;u 

I/F^l/G t->XrAI/F ; ET;i'8lii'UU- 

25 [0 0 3 5] y-f3»UI/-i'3>©jWfek 

A©— giShbT^^EU S_RAMCD— K^ixSo * 
fc> ^2cD*^e&> 01 ©GUI 18CLEDSS 
GU I 1 8 118 1 £*j^U * 

30 -b-^^tt, ^^^fe^r— A7JGU I 18 1 CD:*? 

{C««&-TSfc«)©*.©T*feSo 3 LEDSSGU 
I 182lt *^S©iBS±lc«^^tvfc7>7Tii^ 
•T*afe»), ^CTbfc7>7Tir^i:, ?«*Ibfc7>rili«* 
35 *fbT<A£o LEDg^GUI 1 8 2i±, ^^tlSfs 
-ff ©#<!§£*& bT> ^r*fcli^i):T©lii^5a^-rSo 
^-AtjGUI l 8 lfciu *^g©iiia±lz* 

[0 0 3 6] ±iffly-?7r- > >3>EWS0 
40 «BSS^S_HDD, S_DMA^»7r-f;Ht K3m 

v > Itfflffc b -5 S i> ©T? * 5 o 
[0 0 3 7] MffrZtiKS 

cFT, 6U:<DJ:aCbT«!)«sn&*^^ii/— 
45 ^©BtSCoV>TUiWrSo A-fr^X^S_HDD 
E2©=&7 7'-f;i/^tS)^$nT*5?3, SfcgS^ffi 
blMB^'J S_ROMi:tti'Ul'-i'3>M07' 

^•^©fc-rSo ^fe-f, 7-7Xf- > >3VEWSOi 
50 3S%lSAbT®i^}r, JJ©7^f3>i/Ul/-^3 
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A^?£^'J S_RAMCD- K •> U U-^a > 
il/-^ l$S£.XP}\—} t '?7 3L7i/^3-\s—& 2&Mtfi,g 

[0 0 3 8] CPU ; Er;i/4lt yUl/-y3>m 

»Kfc:»*&tr. CPU^;i/4#^mbfcf!Hr#iy 
t>7^BR, BNZ, M»^SUB©iot, 

m vr^^ifimsim^^^izm^ u (s^^i/ 7 tc 

H»SivCVvftVYtB^, CPU ; £r;i'4lt £fi£bfe#8 
fMM&Ss I/Ftr^S iiy^rA I/F^ 
S^bT^F^TSy^ly-^toKU 3«¥£Q. 
3I#flfT;*ft, *<DMm*m&o ^b"C\ /\— K^T" 
yUV-^2(i, SWMt^frU ^<D*S*£^-f 3 > 
J^'i ly — 1 Ciit*o Cffl<to^^i:bT, ®\7L 
Its feSj^atll^O^N— h^xTy? J-ly— Sy3>©Sg 

**sftfe©^aigi^©>> s. iy-sy a >tr^#§s(s-r J: 
[0039] cct% mmmmtiz, ^a>->x^.v 

1 t^- Y^^Tis X i ly-* 2 i:T*tt3- pftA 
[0 0 4 0] -yj, CPU^;i/4#^ffibfct8M?r# 

sa^ict*. cpu^4it tmtsixtzmmM®. 

£flfrbT> ^©^**«SgK^I/F^;i/5S^b 

CDC A-KH7x7y?al/-^2ttt)5:<, (g^l^ 

[0 0 4 1] ;r*Ur<fc»)> ?^3>yUV-^ 1 t'\ 
— Y'&slT'Is X a. 2 i:cr)ST-CD«^©^ U i: ») # 

<s«t? iy ^ i v-*msM<Dmffi.<»&.vw. v^mm* 

[0042] - c^cm^j] *.mmm<Dm#-&i 
t b-t-^-f n bfcft^f*©^;^ a-> ^ j. v 

[ o o 4 3 ] m 3 c©«^iifi©-a5#£«ftK-r s 

0, ^-^SrlBlSt-S^-^yJ^'J^E^H 1, 

>m^(ox±mm^)^r^>^-xtj^)v 1 9 43 



VGUI 1 8 A©tiiM-h I /O-K- b C 
^rJV 1 6 i:T*^^tiSo 

[0044] z—xtt^v 1 9 *? ^mcon 

>P£^bfc4fT4?iJ©*-^by** ^5^1/1 3, 
05 ^^—y^JV 1 5^CDA:*j{f*PB0 , PB1 

SI/O-K-fB^l/H, d©A/jfi^£8¥gSb 

-rtifr i*(Dm$$.*rm<b-tz>m-%w ~D3 &uiyrr 

Sr^-y^f;!/ 1 5 , 3r— V h U ^^t^I/ 1 3-?fl 
10 T^tvfcS^^tffTiS-hcm^PAO ~PA3 *Xt> 
tSI/O^-hAtr;!/! 2*»?>J5gSo 
[0045] yD^A^t^fiH 0, r-^^* 
'J^Al 1, I/OsK— hAtr;H 2, I/0/K— 
hB^r;!/ 1 4 , -7*3— ^-t^ 1 5 , Btff-^E^b 1 7 

15 cd^m-k^it^^I/ O^SEl^ifocDiJ-^er;!/) 

feaclUS&gi^tf^h^-a^^yt-^Sryt^'J S_RA 

m *wbTVNSo 

[0 0 4 6] Sfe, rD^A/^'J^HO, r- 

€fM2, I/O^-hB^fM 443«tVI/0^ 
25 -hC€r;H 6tt, AXBUS^bt^rAI/ 
F^Stg^tlS, Kfth^E^;H7{i, CPUt 

^;i/4}z#t^tvS^n>y<yfS^HCLK (^BB*) 
£ft£W*bfel3»J«IB£^bT^S. 
[0 0 4 7] 7*3— ^7*;H 5*>?>C9la-^D0 ~D3 
30 *J:VI/0^-hC : ET;H 6^f>fflfi^PC0 tt, 
GUI18Ai4>^ GUI 1 84>e>OM*PA0 ~P 
A3#I/05jt— bA^;H 2A©^r-VbiJ^t 
5^1/1 3ffl0^e>©Ay3i:«eSo -r*t>*.> +-vl<^ 

^ 1 3 ii$> < * -zfimmzi *>©-e$) sfc», x<d 
35 smcDtgfmGu i i8±-efft>nso Lfetfot, ? 

3-ytr;H 5^e>©fi^D0 ~D3 ji^frttGU 
I 1 8t:Ay^b, >J^X«tlBB$nfe 

(^-A^GUI 18 1) 
*U A^-f-KSfelivWfGUI 18±c?Ddf~ 
40 AAGUI 1 8 KD^-rtlifi^mm- Z>ZtX\ ^r-v 
h VfiXt-rJUl 3A»e>©(i-^PA0 ~PA3 >)feot 
I/O-P-hA^H 2 £A7rr3 4>CQt?feSo 
[0 0 4 8] E4tt, ESCD^N— Yt?^T^: ; r)V2 0{C 
«"iS-rS(5^7 i ;i/76Di¥aB^^J^7BU 7D^5 
45 Ay^'J ; E5 ; ;i' 1 0 ^cDfg^T'D -f^ A yi U ^^1/ 
V 7 1 , BSff-^E^ 1 7 WjfifiDlEfflWffHe^ V 7 2 , 
I/O^-bAtf;^ I/O^-hB^^l/^fflig 
ffl!^~A^^;UV 7 3, I /O^- b C^E^l/ 

50 ttfiBB^^Taxdrttt, ^IC&ttSiglrt^l/tjWg 
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coo49] *ms^j-r-{i> mm<D*. -5 & sussi 
n iii /o ?k — h c^;i/ 1 6 flfaoD^as 

-^CgS**^©^^^ 7 Clif # 3©tC*t 
U I/0#-hBtr;H4cD<>Ul'-i'3>(S* 
«i> I /0#— hA€r;i/ 1 2 id»§£;Rt£-r©TN if 

[0 0 5 0] (g^P^7A^^'J^;i/V7 ltt, m 
tiS$ *v&* —>? v Y 7u ^7 A©^n - h* rm bfStfJ 

»)fiii:#BE@£*iTV>So 

[00 5 1] {OTfff^T^l/ V 7 2 tt, CP V^fr 4 
K{fcS&;*iT,S*oy<7VCLK (^0^0 £iH&U B# 

£y«*g£GytbT^So tavtcDmmmiz, 

2fcot9it!lsiajK* s 3£^©T% *n-/^£fH&-f S-i: 
#T-#So IH&£*ti:^©^Ji:ttiSvv it**** 5 *! 

ff * k ^icffiffl u i: $ tcffl^ -r s mm*ta s z t& 

[00 52] m.m^r-X±I^JVV 7 3 fck *~X±lG 
U I 1 8 KDt^-f>»If(ilStlfetS, {SSI^e 

s;ri;T% GUI l 8±T-»£*i&**>c*Bi*-rs;*: 
^*fB> 0Jx.fc£ roj % rij, r Aj &if£f#sci; 
AST- ^ So "tlC^LT, ;\— F^iT^t*;^ 0©5r 
Zi-V^jm Sfrbte, >^-y-VW^<D [0, 1, 
0, 0] £GUI 1 8cD^r-A*GUI 1 8 1 
U *-A;bGUI 18 lifitbl*. >U±VW^<DXJ3 
(s^PAO ~PA3 [0, 0, 1, 0] £I/04<-b 
A 1 2 C§ifet5^ i:"??-. CPU ; ET;U4lii'-yyb 
7D^7Art©^r- A^it^l*-— ^>*^bt, if© 

[00 5 3] <gS!L EDS^tf^V 7 4«U 
feLMP**4%tC, GUI 1 8fflLEDSSGUI 



1 8 2C«^1-5{l-5-C^-rs^0a?:llfi : 1-2». m 
fc£, TLMPOOj {g^LEDJl 
^r;i'V7 4liro J stB^u rLMPOljOi: 
gtcti rij ^tB^-TSo 
05 [00 54] GUI 18CDLEDSSGUI 182tt, 

led istzmmmmt, led b&w£« 

«t*WbT43t)> (g^LED^^^UV? 4©Jg^ 

£jfobt\ ^Tftfr-#©iiH£««£ii^L-Tai7j^g 

roj #A*S*lfci:£lC(3u LEDtfil 
10 #rbfcM&#LED«7^GUI 1 8 2 fcrS^fru 

ri j *sA*^nfci;Slc{±, LED#ja#rbfciH<£# 
LEDI^GUI 1 8 2\cm.^2tl2>o 
[0 0 5 5] CftC*fbT, CPU^H^^A-H 
^7^7^1/2 OOI/O^-bC^ErM 6 £1/0 
15 ^-bffi^^llff^tl, ^-hPCO ifi roj 
*U£, LED ifim-XI bfcHf£# L E D «^ G U I 1 8 2 
Ca^^n, rij trjfcjxtt, LED#rfjUffbfcM£# 
L E D jft^GU 118 2C**$5. 

[oo5 6]06it 01 £^ vtzmmmmmn^-^ 
20 ;i/3©rt^j-r-fe!3, ^Hisa/F^T^sa^ (gffi 
7 ^mi^im^mmmm. t ^©*j»f^*^f « 

mm®, i/f ^)\> 5 ittm^jv i *m$i-r s o c p 

25 ^StCfffi^^nTV^A^ofct), jfcSWot, iBxe^jxT 

F^;i/5 li^- b*^ i t^t^ 2 0 ^S^bTtfeSEt- 
5. 

[0 0 5 7] la6t*^V^•C, ADRSIiCPU€r;i/4 
30 ^WSTKt'^^tlft-S.!), I/Ottp< 

•r-$>»3, RDtt^mbT-fcs-h^^-re^*)?), 

WR(i*§a^T-feSc:i:^1-^T-feSo 
TREADTIMEj, rpORTCj, TREYI 
35 Nj «u 7Kl/^4wt7^l/-C$5. Sfc> Td*j 
(iffiiS©^-^ * let* b, r T I M E j tt^fff^E 1 
7 SSfcttig^FW-^^l/V 7 2 «>f^^m bfc^J^it 

©HU^trfBM^nfelSl^liI^Mfe^nsi:^ 
40 ISl^W^T-feSC^^^t-So 

[00 5 8] {gSl^^l/ 7 S^lItg^lgHISi:^© 

*j»fife^ttj*©a x*fe So 

[0 0 5 9] ■FETCH|liS:(g^rD^A^ ; EU 

^e^l/V 7 1 ^£fft^£i&frjitr H^T-fe 5 , 3\mt, 
45 7KV^ADRSt*feS. *^JT*(^ Tf^ADRS 
*s 1 0 0 0 HW±T% 2 0 0 0 H*«)fc £,{5^7^1/7 

^Si^piigo 

[0 0 6 0] ■IORDMi!f:^^'JJ^©^Ja[Sg&S: 

^Hi1-SilST% ^IffcliTKl^ADRSi:, I/O 
50 i:> RDTr^So ^JT-tt, Th'b^ADRSi) 5 r RE 



- 9 - 



2005 02 16 13:33 



•>7TAv5iU-^Mtf->^rAv5aU-v3>^ ^ t*H 2000-35898 



ADTIMEj X-$>Z£%&, {BM^ft 7 ^^IT 
[0 0 6 1] BIOWRKiS^^UJiW^^jaiHl^iC 

0iJT-«U T Klx^ADRStf rpORTCj T\ =t-S> 
[0 0 6 2] ■CALLM& :«S«D*7VI/— 

Tffcfc, 7P1/XADRS#7^MEYIN^ Bt&IA* 
0 5 HJM±T* 1 5 HJiAT <g^Eir;U 7 

[ o o 6 3 ] m 6 izm-tmrnmrn^--^^ 3 

fitSMSCfctf-ftSo Will CALLg|IS{C*5 

v->t, mmr iME(D^mtiamx^t^ 0 1/ 

0, RD„ WR&iffc, $$gB8?fc&I ORD, IOWR 

[ 0 0 6 4 ] m 7 tt % 8fcigH3& I /F ^Ett 5 ^ 5 

I/F^;i/5tt, CPU^E-5 ; ;i'4#>S>«U HuxEcD.fc.-5 
&3**>£8itgW!&££{:tt&-So b*>U CPUtr;!/ 

scfc^fef), cpu^;b4*M3Bfflb-rv^*8tgH£!t 

li&sci;**^., -e«3T% CPU^7 r ;i/4^co3— 

h* mmmm^-Y) tt&m^ju 7 ^®n- h «g 

o c p utt?B*5 «t^{g^^^;HS#(c j: 5 ^na. 
137-ett. mm. L**y, i/o] & [rd, w 

R] l£«B&bTV^o 

[0 0 6 5]i8ft rn^A^t'J^HO^J; 
VTxi:, ■£CDTFU7£fam£ftfcfft^:3— b\ 

[0 0 6 6] y>v h7"n^7A'J^ Mi, « 

-AAGUI 1 8 

LED*SGUI 18 2*^r^b, ffeCD#*>#i? 
Sixnii LED^GUI 18 2^1*J^t5^ 

[0 0 6 7]^4b\ T'D^AU***, #tt-fS— 3 s 
4 h . 5r-*|i?£, ! ttttWT" F l^fi^ Htt 1 6 

[0 0 6 8] i8C^-y^ h • 7D^7A • 'J* 



bCDlffg Tl 00 lj #flfiCD TA2 0 1 j (i, fe 
>X^ff-5fe«)C I/O^-hBCroiHj tB^t 
3f^> 2frg ri 0 0 2j SitfeCD rc5 0 1 j tt, I 
/O tf- h Afrbr—Sr £ A2» Ltl/^ * AO&jift-r 
05 3ffi r l 0 0 3j #itb© TB2 0 4j Ji> 

V^tKteh ro ihj SM^-rs^, 4frS rio 
0 4j Silfeco T74 o 6j tt, WXfAW f"0Hj 7! 
ri 0 0 6Hj #Jfljt^«-rs^> 5=fTg ri 

0 0 5 j #Jfecr> T2 0 0 2 j tt, M0kit~C r 1 0 0 2 
10 Hj Sftfefc^-rSfft^ 6frl ri 0 0 6j #%cd 

r5AB5jit BstHe^i^^— *&^&a,t-i/ 

^**A£*&*fl-f5ift^ 7frl ri 00 7j SSbffl 
rB3l0jtt, b^*A*>£ ri oHj SJS^fTS 
ift^ 8frg r 1 0 0 8j Stt&CO r7 4 0Aj It VS> 
15 X*A& TOHj -ffcftfcf r 1 0 OAHj WftCdMS*- 
9ff g T2 0 0 6 j S&sfe^T* r l 0 0 6 

hj i off a riooAj 

rc7 0 1jtt, i/OTlt-bCtroiHj £ffi2rr 
1 lffg r l 0 OBj mt$l<D T5 AO 3j f±, 

20 ^7;i/-^-> TKEYINj *D?Vmfl3tf*> 1 2ffg 
riO0Cj#Jl6© rB2ECj It \/*J7>*M*t> 
rECHj S«ft5^ 1 3ffg ri OODj SJtt 
© T7 4 0FJ tt, \/V?,*> Aifi TOHj T*fetl« ri 
OOFHj SftCdlStS*^, 1 4ff g riOOEj 

25 SftbO T2 0 0 Bj li, M^fe^T r l 0 0 BHj 
fi*rrSt&4K 1 5ffg ri 0 0 Fj Sitfe© TC7 0 
Oj li, I/O^-hCJC TOOHj *tB^1-5^T* 

[0 0 6 9] *fc, 1 7fTg© r KE YI Nj 
30 SSIU 2 4f?g T3 0 lFj #«6© TRETj 

1 7ffg* i «>2 4=ffg*T?© , ;xMi, =*r-A^ffi-9-7 
;U-^>3& s I3K£$tLT*5 1>> 3r-V b 'J^X^Er^ 1 3 

35 

[0 0 7 0] @9lt CPU^;!/4©^^ilx— f>3 

[0 0 7 1] EI9K:*5V>T, XrfT-S 10 1t% CP 
U*^;i/4tt > 7D^A#'?>*PCGDtt£S$ti#-r 
40 So CPU ; tT^4li > 7'n^7AA^>^PCC!)iS 

[0072]Xt>v7-S102T, CPU€r;U4lt 
7"P y 5 A * > ^ P C £ tl h 7 K V 7, & 7$ 
45 bT, 7"D^7A^ ; E'J ; Ef^f)^- KS^ffi 
^SfgHiSFETCH (PC) Sife/jg-TSo 
TN PCtt7D^7A3!j>7>^PC(Z)<itT-$.i>o 
[0 0 7 3]Xr-v7"S10 3T, CPUtr;Mll 

^ * 'J *dtr«iflEll»*r*-b^ bTF^©*&3I£5SfT 

50 rswizaaiwiKH-tJ-^-^^siffwm-r. -'T-ii, 
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fflffi&MWlF ETCH (PC) ««ffiMKI/F«7^/S 

[00 74] 7rf7'S104t-, CPU ; Et;1'4I1 

[0 0 7 5] Xtv7S 1 0 5f, CPU€f;V4tt > 
[0 0 7 6] ^fs»7S10 5T?, CPU^^fcj:, 
f *^T, JfflfflEB&tGDAUWj (^*£) 5i> 

tyj ~.m&, x=rv7s i o 7<Dym*mff-f2>* m 
mmmt<Dxait)&t£bte^Me>Mz r Nj * 

7^y;/S 1 0 9ffl®S*Hfr-r^o 
[0 0 7 7 j 7rf7'S 1 0 7f, CPU^7\>l/4te, 

[0078]7rf7S108t> CPU J Eril'4li, 

cputfjMit mmmmi/F^KdizwmMm. 

7S 1 0 3T?D?Vai$tvS-9-^";U— 7->WgiJT-i&oT i & 
[0 0 7 9]7rf7S10 9-e, CP U^7 i ;i/4 ii, 

cpu 4 rt^jfLa^ ns^-ft^^iaM^^'fe 
n 2=5*-* &m%.<D b *) -r s & if©^ 

[0 0 8 0]^fy?S110Tf, CPUtf;i/4lt 
Hfrbfefft^Jb* rsREAKj ^ TSTOPj T'fcftfcf 

r Yj 'Njl*, I/—: ^ 3 ><DVm*- Mfflt bfc 
^TbfcS-f ^dTr&ttixfcf r Nj Xt 1 
y^S 1 0 l^Ht), 7fy7S 1 0 lfrbS 1 0 9© 

[ o o 8 i ] 0 i o 09 iz&tfzmmmsmmv? 
;i/-?->s l o 3, s l o B<Dumyx3-^^—Y^7rs 

-to 

[00 82] 01 0£:ibM^T, 7ry7S2 0 If, £8 
fgM&l/F^^i/Sfcfc, CPU^7 ; ;u4^^«StgH» 

sfe{*£^fc1-*>SA>£Wrr5 0 IP*., {5^^1/7 4 

3 ©ifaj»f^$ssfc u i&M^fr 7 £685 
(cfct, ryj ^m&, Xr^7S202 £§H*rr£o til 



IIH^jIJR^- 3 cD¥"JS0r3H*£?ifc b, 

7 ^{sEe^tCtt, ryj ^sit^, ^fy7S 2 0 24 

2 0 34fflStSo Z(Dh%, $mM&Ll/F^)),5 
05 fcfc, mm&fr 7 , £ fctt, ; re I / f ^;\y 6 &r£8ig 

[0 0 8 3] 7r-y7S2 0 2t% {gSl^T^U 7 J±, g& 

io ;^^^>;wi«ii3ftfcxyv7 , s i 0 3*tit s 

1 0 8®*©^f y7"^5. 

[0 0 8 4] 7f^7S 2 0 3t% MX I /F ^7^1/6 
fcfc, S5!igW& I /¥^)V 5 «fc v gltJfc^ 
£, P ^i7^ U 1/-^ 2 C0>> 5 a I'-i/a >(C 
15 MmteffilHs^— h* (CS, AD R S, DATA* 
if) fcgQ&U ^©V^IM^f S'X^AI/F 
8 (CSt-o 

[0 0 8 5] 7rf 7S 2 1 07?, MX I/F^-t^I/G 
li, ^^fg^n-HSr^x^AI/F^e^l/SlcS^-i: 
20 «^#3-K£*^£&£frofc y , ft-^SS© 

5 1 >>7 , 2 1 0**lll&bT*)«tV^ o 
[0 0 8 6] X ; rv72 1 If, J/XrAI/Ftr;i' 
8tt, ;U I/Ftr;i/6*?>S?if 
t), ^^-^^17^^1^21:1^ 
30 [0 0 8 7] ^rf72 0 9T?, A-pe;x7i'5al' 

— ->3><£||fTb, ^CD^SS^X^AI/F^E^I/S 

[0 0 8 8] T.tv-TI 1 If , i'XrAI/F ; er;i' 
35 8{±, )\— FtrzL7i/K3-l>>— * 2ic5 1 i/Ul'- i^3 
>iK*SSItK!), yWI/F^I/BCCMSto 

[0 0 8 9] X^^7*S 2 1 Of, nT.l/Y^nsb 
fci, ^rAI/F ; ET;U8*f.i/;al/-i'3>SS 

40 5, ^>^li^bfct)-rSo 

[0 0 9 0] Xri'T'S 2 0 3t, ;WI/Ftf;i/6 
fcfc, ^x^Al/F^;u8^?>§(t5iofci^*3-K 

1SltgM^I/F^;U5{CS[U *StgHg!tI/F^ 

5tt;MCP u^e^i/ 4 1 mto 

45 [00 9 1] W±f , -affljSja[l]BS5Q ! Il-9-7 r ;i/-^> 
£*!7b, ■t)-^;i/-^>* J iq i t>*tli^tvfeX7 i ^7 , S 1 0 
3*fcfi, S 1 0 SCifcCDX^y^MSo 
[0 0 9 2] ^{w, ;WI/F ; Er^>^il/-i'3> 
S 2 0 3 ti'X^A I/F^T^Uv^il/— i>3>f*]CD 

50 t¥«Hfe«rf^4SiW1-So 
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CO 0 9 3] 7>=rv7S 2 0 4T-> A* 1 /F^;!^ 
ii> *8f&M18t I /F 5 h SttJfco fcllflgMR 
£\ A— K^xTi' 5. j- lx— ^ 2 5. i V—is a >fc 
i&g&SSHPff^P- K (CS, AD R S> DATA& 

[0 0 9 4]EI12E, ;UI/Ftr;P6#A-^ 

[0 0 9 5] Ell 2fc£ivr, v-»^-f^;Ui N v>f 
:3>©*uy£fc:;Kijju ict-lt 4^»tM , ^;i/ 

^{§-ff, ADRSfctTKl^Sg-THf^, /RDttU — K 
ffi^S^f, /WRIi7^f hiS^i"^, DATAIir-^- 

"o" ©t§W3»-e$>s^i:^i*-r-So 

[0 0 9 6] -?»*M P)l>M 1 ©H&STCfck 3-v7M 
mt^m^/C St, 7H l/*SfiH?fg^A DRS i;#tB 
^J^n, T-»-9-W^;HVI2T-tt, U — KSg^Rl^/R 
D*frttv-f big-?{s-9/WRi:, ^-^Sg^s^DA 

SiBVi^/R D * -f I- JUKfflW/W R i:, :r-* 

hwi-sd a t a t ififtimibz titzm^&mti z n 

St. Th-^X^^t^ADRSfctffS^bSftfcff-ff 

[0 0 9 7] 5:*% *3SlfMWrtt, i'XfAI/Ftr 

^"fb£ — *SbT§tt®l»K >\— F T^E^U^ 5. i V 
— ^3>S 2 0 9£fTofc*£Hi:£>K;* I/Ftr^G!: 
jS^-^CtbTiJi^-rSo Seo-C, ^fcBb^-^DA 

;i^>UV-i'3>S2 0 9£Hfff-S£ So 

[0 0 9 8] ^t^^T'S 2 0 5Tn I/F^;i/6 
te, Xry7*S2 1 /F^t^I/ 8 

Efg 1 TJ/ >1M 5>JH#JcSg 4 7>> >1M 

[0 0 9 9] Xtv^S 2 1 3T% ^rAI/F^r 
;i/8«U l*i!$©^{s^3-b*©^b£J|aj»fU £-fb# 
ftltJitf. r Nj t3t<fr> ^fy7S 2 1 3fcHt)^b 

^Mft; Xtv7S 2 1 4(C#So 



[0 10 0] XrvyS 2 1 4Tn ^rAI/Ftf 

;i/8fci, I/F^;u6*>?> iv»t-f 

[0 10 1] 2 1 5T% i'XrAI/F^f 

05 ;i/8(i, 7txi y /F^E5 i ;i'6A»e)4v^>-9--f ^;i/#CD 

tf&nto!, TNj ^5t^ *7-y7S 2 1 2£#tU £5 
T-Tfttt, fYj -Nji^> Xr-y7'S 2 0 9(D%mK:& 

So 

10 [0 1 0 2] X^y^S 2 0 9T, ;\— K^i^T*;!/ 
^T^l/S^a-l— >3>£HfrU ^5;v^^A 1/ 

F^;i/8tig-To 

[0 10 3] X9-y7S 2 12 T*, is7.=rh> l/Y^ 
15 ;P8J±, J^y^S 2 1 O^b^UI/FtrJl/6 

*iil^-o i'XfAI/F^Sli, SS^S#n-KS 

20 ACK^ilU n— K^©Hff^-e^5 J-V— 5^3> 
i^*^*^ fc#ttffi^;<Z)^^(i*3-K^igU 7h7 

a. 2^ 3 >^T(f-9D ONE 4^0 
[0 10 4] ^^5/7*S 2 0 6TN I /FIJI'S 
25 IdU ^^^AI/F^^l/S^^HUfB^^lB^W^-fbAS 
feofc^SiPSfiMfSo ^-fb^feimfS, TNj 

■?•=l-^*(Z)^*,v^-r^^^loAs^'^b■r^^K^ a*^-* 

©^^T-^fctW^fU r Yj 7x^75 2 

30 0 7lc#So 

[0 10 5] Xr>v7S 2 0 7T*> M^I/F^;i/6 
tt, J/XfAI /¥ ^jl, 8 *^ ?,Sjg^S^3- K * fett 
^> ^ 3 >Jjg*$S»SlSo 

[0 10 6] 2 0 8f, ^^i/F^t^ue 

35 tt, ^rAI/F^SKS^bfen-b^fei: 

4 >»w * wM«ffl!f3 - h <t>mm&&T 

**iJ»f-rSo 5tc3feT*SVM4NACK"Cftntt, r Nj 
^n)6*s 2 0 5tgl,. ^Tt-tl«, ryj 

40 ^Jt5^> -a©«an]BS^-9-^;i/-^>5^Tb % * 

^>AWt^tB^nfeX5 L ^7'S 1 0 3*M< S 
1 0 8CD}):(?)7f y^AgS,, 

[ 0 1 0 7 ] El 1 Hi, El 1 0 E j3tt««aB*9 s ;!/3' ^ 
al/->3>S 2 0 2cDp^ffl7D— 5^-^— h^^-T. 
45 [0 1 0 8] Ell ltr*'V^•rs Xr-v7S3 0 1T% (g 

ffi^;i/7tt, «ne§SSl/F^;i/5*e,«lBiiiS* 
5<ESMfcc:*dfci-« (07) o ma, fetch 

(m) liMEMmt, IORD (RE ADT I ME) ti 
50 R_TMC, IOWR (PORTC, n) ttLMPn 
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(C, CALL (KETIN) ttK_I NC*»V«l,a3* 

[0 10 9] Xr-y7S3 0 7 fciu <g 

&W&#FETCHWiMEMmT-&£fr£*J|0rL, M 
EMm-C&fttfs >"Yj ^51^ X^rTS 3 0 7^ 
9, MEMm-Cftlttlll TNj ^njI^ ^ry7S3 
0 3^n^So 

[0 110] ^r'y7S 3 0 3Tn fiBttET^TtiU <5 
ffll«5m«ll*ttlH»R_TMT?*«*»**|»fU R_ 
TMTfcnit ryj ^Mfr, Xr'?7S 3 0 8~Jg 
0, R_TM-C**(tnfi> TNj ^jt^ ^^^/T-S 3 
0 4a#|, o 

[0 111] X^«.y7"S 3 0 4T*. {g^ET^l^fcJu <g 
S!H^=lP-A*MISK_IN7?$.?.*^*iJ»fU K_ 

K_INT-^ltmi, rNj ^r-y7S3 
0 5~J&%><, 

[0 112] Xrv7S 3 0 5T% (Effl J E5 s ;i' 7 tt, iK 
*g WgSttf LED j&la'/ifi*THffc LMP-e$>SiP**Jter 
L> LMPffenii, r Yj -nj!^ 7fy7S3 1 0 

-^f), LMP-c*«tn«, rNj ^mfr, x^vys 

3 0 6^n#5o 

[0 113] X^^T-S 3 0 6T% mm^frnt, § 

[0 114] Xr^7 , S3 0 7t% {5^^1/7 F*3©<g 
S^D^A^tUtrM? 1 (^4) ^&>mm. 
Z1\tifr—>fv\-7uif^K(D ; 7—-7)V (05) £#M 
• ^>>#;i/MEMm{3?«fJ^-r.2.Mt)fitSr^ffiU «& 
i&M&I/F*irA<5£igL, ilS^TtS. 

[0 115] Xrf7S 3 0 8t% fBM^)V7 |*|C9{g 
SR»|- ; Er;i'V7 2 (04) fct, todJUS^CDfe^fe 
B#j£0DB#a!l&Ji »3 fit i: bTtMgMR I /F*rrJl> 5 fcig 
L> ffiH*»T-r*. (SfflBtfHr^l/V 7 2fc£, 

^feM^tv^tt-^QaT-P^^A^WU-r^tJ^ CCD 
yu ^7ACfo T^n»y^(i-§-VCLK ^^Cff-|S 

[0 116] ^f-vT'SSO 9T-> <S«^^l/7F«3<Z){g 
ffi*— Afc^JI/V 7 3 (04) tt, A^JGU I 1 
8 lC«U-C=Jr-A*SS*U #T^tlfc^r-CD^ 
tft«£Jfcf# U M 5 ffi i: LT*»fgglf& I 

/FtT^scfiu sa3i£ift$T-rso #*Si=0iJ 

T?fcfc, ^-A^fGUI 1 8 18c«fcDA^«a*ai»^-5 
02£^*-#-KT*^£ft;fc*-£tfc 
fflU A^S_I NP£;fhUT#T£ftfc*-cD:£^ 

[0 117] ^ry7-S3 1 0t% iSS%7^7 l*l<£>{K 
SlLED*^7 ; ;i/V7 4 (04) SfJtLfc8SiSBI 



$St.I/F^)U5Z&£lZ, LEDSSGUI18 2C 
^V^CDjSUOTBtfU *£ttifi*TW££*^£-y-3o 
fc^ {g^M^LMP 0 0 t?*>tt«, L E D jl^G U I 
18 2£ TOj S^btii^lCU LMPO 1T- 
05 LEDS^GUI 18 2C rij ^tt^ 

fleets. #yi#5ST-rSi:> IMBHKI/F^t 9 
;i/5fc^Tfl^DONE*JgU £fl ! 3!£if&T?-£o 
[0 1 1 8] 01 UZ7jiT±m<D!)miP1feT-t?>il, 0 
1 OCDXt^^S 2 0 2 0^00X^^7* r^Sj {CM 

10 So 

[0 119] [iWCDpfflTJ 0 8{C^Lfe^-^ 

v ^n^AcDuxbJc&^-t, ^s^^tgo^x 

t^AS^ aV- ^>3>ffl|&ftCoS N 05 ©r/D^A 

^^eut 1 — 09~0i icd7p— ^ 

15 -V — b43«fctf01 2©*-r h&#RaU5;# 
l^ca^D^AX^zrrhlcrpaB-rs. 
[0 12 0] «ROM7 Kl/X 1 0 0 1 H©ffil> 09 
®^rv7S10lT, CPU^Ev^H/4te, T'D^i 
*>i7>^PCcDtt riooiHj fcUKWiTSo 
20 [0 1 2 1] Xry7S 1 0 2f, CPtTW^HU 
SStlW&FETCH (10 0 1H) ££j&L, «SfigB9& 

[0 12 2] ^f'V7S 1 0 3TN Cftfc=«fc»), ^20 

> tm ffi£ ns » 

25 [0 1 2 3] 01 0(O^^yS 2 0 IT*, *8t6Wg&I 
/F^E^Sfcfc, «W6H»aW^-^3 (0 6) £K 

3*\ ^^^^Sfrao 4*D®6\ F E T C HBtS8c{£S£ 

30 mmmz&m^^ 7«u r Yj bistro 

[0 12 4] Xt^TTS 2 0 2-e, (g^E^;i/7Bu 15 

[0125] 01 1 CDXt 1 ^ yS 3 0 1 T', {g^tT^ 
7{±. ^itgHISI/F^7 i ;i/5<tf)S^Ufc«ttg|ii!!tF 

35 etch (iooih) ^ mmmkmiT-yjv (0 

7) *4.i:K:{gJffl||iStMEMl 0 0 11C^8IL1-S 0 
[0 12 6] 7r^7-S 3 0 2T% (Rffl^/I/ 7 tts, ^ 

«l bfc{gfflMiStf 7D ^7 U S:^mt-fc«)CDil 

IS (MEMHIS) A>S«»f-rS. MEMHIS 
40 *©T*> r Yj ^jttfo 

[0 12 7] XrvyS 3 0 7T% {g^^;i/7tt, 

UrD^A^^^rMTl (04) rtCDT 1 — 
(05) £#J&L, TMEM1 00 lj VH$1&t 

zm*)m ta2 o lj *bo»u fltteswi/F*^ 

45 5 ("CtL^jgfo 

C0128JBB11 fcBBl 0 <D*lim&1feT U 09 izM 

So 

[0 12 9] ^ry7"S 1 0 4T% atgHiai/F^ 
;i/5tt> CPU^;U4K5ltH5l l"A2 0 lj 
50 £t>£., CPU ; t7 ? ;U4{i > l"A2 0 1 j 
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[0 13 0] ^fv7 , S10 5t% CPU^HIi, 
MD« TA2 0 lj £l¥«fU TMOV PORTB, 
#0 lHj X$>Z>kffimt&o 

[0 13 1]^ry7'S10 6^ CPU^EfJHtt, 

BJft - 5 o I /O b B t^WMDvl h T# 

[0 1 3 2] 7fs»^S 1 0 7X\ CPUt^HIt 

«a»Lfc^c«js-r*W6H»iowR (port 
b, #oih) s^atu - ^mmmm^mmmm i / 

[0 13 3] 1 0 8Tn CPU ; Er;i/4lt 

[0 13 4] 01 OCX^^T'S 2 0 ITn MttgHftl 
t&IOWR (PORTB, #0 1H) jPaf*3nTV>S 

F'Ef^tt. *tfigW&IOWR (PORTB, #0 1 
H) S^UI/Ftr^eClU l~Nj Cj&tr. 
[0 13 5] Xrv^S 2 0 3T% MX I/F^;U6 

[0 13 6] XTf^S 2 0 4T% MX 
li> gMUfcS&fEWifclOWR (PORTB, #0 1 
H) fcfcfcfc, 4B-?M#3- H (Ell 2) fcSBftU ^> 

~M4c^t5/cs (^vrnuimt?) , ad 

RS (T^V^m^m^) , /RD ( U - Kig^l 
, /WR (7-f hig^t^) C#(t^*4JiSt5. 
r/j tte^D-i/^;u "0" cDfct*£refc 

[0 13 7] Xr^7S2 0 5f> MX I/F^;^ 

01 2lC7jrr«fc-5£> f;i/Mlcr>^f 

ja-e«D#«ms*tt, ^©«ssr-«.s oai 2) 0 

[0 13 8] •I/OJtt-hBtT;H4ffl©f>y7I 

nm^m^/c s = 0 

• T K l/XigB^fS^fAD R S = I /0#- V B *5*/H 
4©7'KU'X 

• ^-^Sg^fl^DATA^Sg 

• U-«^f^/RD= 1 

• 7^ h«BW/WR = 1 

Xfv7S2 10^ MXl/F^TvH/ett, v-f:3> 
W&l/— * l|*i©CPU^:5 ; ;i/4ffl©Jg^S^n-K 
(/CS, ADRS« >\—YV^Tt/\3.V— 
^2ffl©Jg^a*3-h* (^E^s) C$iU ^>X;rA 
I/F^^8{c=&Sg^-§-$rMi-o C*U3«fc»5, /n- 



[0 13 9] 7ry7S2 13T% ^fAI/Ftf 

05 U ryj ^MtSo 

[0 14 0] Xtv7S 2 1 4T% i^X^AI/F^ 
;i/8{±, /CS, ADRS, /RD, /WR, DATA 

[0 14 1] 7f'v7S 2 15^ i'XfAI/F^T 
10 ;i/8tt, /9f;£cD^>>1t>f*;i/ (40) Cjgl/T^SA* 
SA»**IW-J-S. d©B&&T*(±40£3iUT^£^© 
Tf, r Nj ^Mtfo 
[0 14 2] Xt^^S 2 1 2-C, ^XrAI/F^r 
;i/8 tt, l ©tiffgfcjEStfcrSfsUfcc: 

15 I/F^;u6£^£#£fctofc:, tackj 

(sost^i) £Mxi/F^;i/6K2rr 0 \£5t£gfs 

XSttfr^tzMttlZ, r N AC Kj (Sfl^Ptg) £S 
U Mxi/F^;i/6£l?S££{£-ro 

[0 14 3] T.tvT'S 2 1 OX, i'XfAI/Ftr 
20 ;i/8tt, rACKj 7 s — ^^S^glLT., MXl/Ftr 

[0 14 4] X^v^S 2 0 6X, MXI/Ftr^e 

25 AA^-^CDipfBtf^TbfcfcWWfU r Yj ^ittfo 
[0 14 5] 7r>y7S 2 0 7"??, ^XI/Ftr^S 
tt„ rACKj £§f*3fc5<, 

[0 14 6] Xt^^S 2 0 8tS MX l/T^JVG 
tt, rACKj §«&©Tn HlISS^l-§-tt^e^Ti:*J 
30 fSrTSo TMlj &©T% ilfiiiSFg 

TLT^&ufcWfU rNj ^Mts. 

[0 14 7] Xfy7S 2 0 5TS MX l/Y^JVG 
fcfci'X^A I /F^-rVl/ 8 CVS/ ^It'f ^;i/M 2 CDttffi 
*aa-To vi/>-tH , ^;i/M2©^-e©=&4g^s-^tt, 
35 ifceottSTefeS (012) o 

[0 14 8] • I/O^-hBtT^HfflCD^-y^l 
iRiS^s-^/C S = 0 

• TH^X^{i^ADRS = I/0#-bB©7'Kl' 

40 •T-^S?ffDATA=#0 1H 

• <J- W?fa-Sf/RD=1 

• hffl^^-/wR=o (mz&frT—p&mshx 

$>5Ci:&^-r) 

WT, Xr^7S 2 1 0->S 2 1 3^S 2 1 4->S 2 1 
45 5^S 2 1 2->S 2 1 0-*S 2 0 6-»S 2 0 7-*S 2 0 
8-»S 2 0 5<OMS^ Xry7"S 2 1 5{d^3V^vi/ 
>-tH-^^M4^T StfttBf S * T?SS b St. 
[0 14 9] X^^rS 2 157, i'XrAI/Ftr 

50 Sfabfc^^s^-K*^-h-e7^T ; E7 ? ;b2 
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OCSU r Yj -.jttro 

[0 15 0] *5**:7S 2 0 9T*, a-^i?^ 

!jt-hBtf;H4lt £»«a*BK:£^SSMt&fTV\ 
tB*>H-hS:m*1-afl[4:bT (PB3, PB2, PB 
1, PBO) = (0, 0, 0, 1) £f#£o 30?*> 
(PB 1, PBO) = (0, 1) SrH-^fMS 

(D3, D2, Dl, DO) = (0, 0, 1, 0) 
-v h y 1 3 C|fl*ti C Z—XlJ 

GUI 1 8 lCSt. 

[0 15 1] 7fv7S 2 12f> F^T^e^l/ 
2 0rt©I/O7tt-bB^;H 4{i, ±I3^>^iV- 

^ TDONEj Si/^rAI/Ftf^S^at. 

Ul/-y3>i7-if TERRj *ig-T 0 
[0 15 2]7ryy'S2 10-e, ^fAI/F*r 
;i/8tt TDONEj *T-^^it5. 
[0 15 3] 7rw7S 2 0 6f, r\Xl/V*&fr% 

[0 15 4] 7f»7S 2 0 77?, ;WI/Ftf;i/6 
fct. TDONEj SggtS. 

[0 15 5] ^fy^S 2 0 8T% AXl/Ftr^G 
fct, roONEj gfs£<fc!), ;ui/F^7Lfefc 
*WrU «StgHSci/F^;i/5^bTCPU^;w 

4C, TDONEj $:ilU <"Yj f£jitr„ 
[0 15 6] fiLtCfctK K9£.R>), 7r»^S. 1 0 

[0 1 5 7] 09cDX^<vrS 1 0 9T?, CPUtr^ 
4li, WBBBfcl/F^^l/SJlt) TDONEj £§M 

[0 1 5 8] 7?f7S 1 1 Of, ^itS^f fc±&V^ 
f, r Nj ^jt#-, Xrf7S 1 0 ltd^So 

[0 15 9] «ROM7HV7 1 0 0 2H©W 7r 
v7S 1 0 If, CPU ; Er;i/4lt 7n^7AAe7> 
ri o 0 2Hj *Bnf»-rSo tAT, lfrBi:|5l« 
fc, ^^^^"S 1 0 2-*S 1 0 3->2 01-»S202-» 
S301^S30 2->S 3 0 7 i:ittr„ 

[0 1 6 0] m9<D^7-^y r S 1 0 4f, CPUtr^ 
4lt St)«rc5 0 1Hj (MOV A, PORT 

a) 

[0 16 1] Xr«j/7S 1 0 5f , tlfrfrSJBWU 
y:7*S10 6f, ryj vx3ttf 0 

[0 16 2]7ry7S10 7t- > CPUtriHIt 
8?S&bfcift^£#/fc1-5$^B8fi8U ORD (PORT 
A, I/O, RD) ft£fltU 8»t6ll!&I/F*:r;i/5 

[0 16 3] Xry^S 1 0 8f , mBimtt!SmV-7)V 

— ^>D?tHbiai oioxff^s 2 o it?, do^stgn 



tlORD (PORTA) <£H6<Z)tt£nft]HR7--7 > 
,H/3lcaS3iXTV>J5:V\CDf r Nj 'sjttr. 
[0 16 4] 2 0 4f , /tXI/F'*5*;i/6 

fct, **ms**tH;trrs*fiir*rs. 

05 [0 1 6 5] Xt^T'S 2 0 5~S2 0 8f, HufBiW^ 

[0 16 6] ^^■^T'S 2 0 9CD^>5 j. I/— ^3>®^ 
cfjf, >^ j.U-*CD2M.V— l32C^-rX^# 
&£<fc $®®£«^£ixfc*-A;tjGU I 1 8 2<D%~ 

10 *-K<D£fr£2J?!|g©±*»£>3#B (1213) fe*U* 
^t5^i:-C, +-A*GUI 1 82fct^©tiMB£I/ 
OxK-h-A^-^l/l 2©AMfPA3~PA0Ce^ 
5. r®«g*, I/0*-hA^r;H 2fct, (PA 
3, P A 2 , PA1, PA0) = (0, 1, 0, 0) £ 

15' f55„ 

[0 16 7] Xt'^S 2 1 2f , I/O^bA^r 
;H2fct, S^-xly— >3>JgSli:LT r#0 4Hj* 
S^^A I /F^)l/8 fCffifo 

[0 16 8] XryT'S 2 1 Of, i/^fAI/Ftf 
20 ^8tt r#04Hj Sr^-^^lt-So 

[0 16 9]7ry7S 2 0 6T? x ryj -^iSifo 

[0 17 0] X^v7S 2 0 77?, MXI/F^t^S 
fct, r#0 4Hj *g*U atgHISl/F^^i/SK: 

c*i**r. ■ 

25 [0 1 7 1] Xr^T-S 2 0 8f, flSUBBiSEl/F^ 
;i/5fct, r#0 4Hj fcCPlPE^l^CSU V7)\> 
-f«^7U lagw^^^T"! 0 8C15, 
[0 17 2] 09CXT77S1O9T!, CPUtf;i/ 
4fct, r#o 4Hj *\sV>7.ZK\ZWfatZ> 0 

30 [0 17 3] jK^yi/S 1 1 Of, TNj Cjl^, 
y/S10 ltcR3„ 

[0 17 4] ((ROMTKl/X 1 0 0 3HCD«LS» ±13 
&PHIU Xf-yT-S 10 1^-SlO 2-*S 1 0 3->S 2 
0 1^S202^S30 1^S302^S307^S1 
35 0 4->S 1 0 5 tmtSo 

[0 17 5] X^y^S 1 0 6T-, TSUB 

a # o 4 hj i±, mm.m&wifrmziz.m&tewT; 
mm.mm.<DW u few?*? n-r, r N j ^ 0 

[0 17 6] 1 0 9f , CPUtf;i/4^ 

40 ttJMr* r (l/^^A) -0 4Hj *|^ffU 
ISVyxi'Ai: roHj fclgSfl-TSo 

[o i 7 7] xrvys 1 1 of, i"Nj 

y7S10 1CS5„ 

[0 17 8] ((ROMTKlyXl 0 0 4 H ©#131)> 3*t 
45 Xt^^S 1 0 1-»S 1 0 2->S 1 0 3-* 

S201^S20 2^S30 1->S 3 0 2-f S 3 0 7-> 
S 1 0 4^>S 1 0 5 tMtSo 

[o i 7 9] ztvt's i o 6-r-, mmzm tbz i 

1 0 0 6 Hj li, ^ailI6&^#^{C||^«:VN©T-, 
50 r Nj ^#2>o 
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[0 18 0] X^^T-S 1 0 9X\ CPU^;U4(±, 
dttft* f*B Z ! 1 0 0 6 Hj £Hfrt-3o 
& (V^A-04H=0) ifimiLfZOT; 

1 0 0 6 Hti^tVTfS. t&t)*,, CPU^ef 
;i/4{±, 7D^7A*^^PCC1 006H$t^h 

fcfc, 1 0 0 5 HSflfeCMa^Slff £nT, 1002HS 

[0 18 1] «ROMTKV^ 1 0 0 6HCD^a» 

1 0 1TN CPUtTiMli, 7D^7A)I)^> 
*©«! ri 0 0 6Hj £$tf#U ^r^T-S 1 0 2->S 

1 o 3 tmtso 

[0182] xtvt-s i o 4t-> %i&tmmtem{ / ? 

T% CPU€r;i'4lt Rt>«: 5AB5 (MOV 
A, READTIME) £St»)iitSo 

[0 18 3] XrvyS 1 0 5TV CPUtf;i/4li 
r 5 AB 5 Hj *fWf1-3o 

[0 18 4] Xy'yT'S 1 0 6X\ fflaEBSfcrg^ODifc 

[0185]7f97S107^ CPU 4 fcfc 
fcj&fgWg&IORD (READTIME) *£fiRU tUttfe 

mssci/F^E^i/sts-ro &4b\ readtime 

fct, I /07 b* V^4^t7^t*5o 
[0 18 6] 1 0 8T% 01 0cZ)^7 i ^7'S 

2 0 llz&2> 0 ^^^y^S2 0 1 Tf, #ttgW3& I/F-Tz 
•5-\>l/5fck tlttilS IORD (READTIME) #81 

mmmmR^-y)u3 (06) <Dmi&mitm*.-fv> 

r Yj cjstr. 

[0 18 7] Xt^7'S2 0 2-C, {EK^Et-VI/S' UL/ 

-^>3>^*fTi-So 01 icia, 

[018810911 C^ff^S 3 0 1 X\ {Rfflft5-\«/ 
7 fct, (KMWBSfcy-TVI/ (0 7 ) C«fc tK IORD 

(READTIME) -->R_TM£^IU ffiBBWrth* 
r;W7 2 (04) 

[0 18 9] ^f'y^S 3 0 2T% <g®MISR_TM{i 
MEMH!ftT-&^fc» TNj -NjttTo 
[0 1 9 0] ^y^SSOSTN ryj -xittro 
[0 19 1] ^ry7S3 0 8T, iSffl*^ 7 tt, <S 
«WHH-^;i/V 7 2 (04) J:Dl^t!Hmft«K»ffiU 
«ttBW»I/F*5*^5fcl^3«flMR r# i OHj £S 
SJSi&H28U/F^-5-Vl/5tt, CPUtr;i/4C^ 

mm. r# i o-hj *jgi-« 01 ocx-f^s 2 0 2 c 

Mil, 09©X-5 i \y:7'S 1 0 8£M£ 0 

[0 1 9 2] iSC^ryT'S 1 0 9T% CPU-t-7-> 

4tt, meHmR r# 1 OHj 4V^^AiClSffltS. 
[0 1 9 3] Z.^v7S 1 1 0T% rNj tzMfr, 7r 

>y7S 1 0 

[0 19 4] «ROM7Kl/^ 1 0 0 7H<DtUMfr 3fr 
S*5J:t^4fi : gi:|5l«l^x CPU^^U4rtS5T!«iatt 
^T^S^T-feS*^ ^r?'7S 1 0 1->S 10 2 



10 3^S20 1^S2 02->S30 1-»S302 
->S3 0 7-»S 1 0 4->S 1 0 5->S 1 0 6-»S 1 0 9 

tmfrs isvxfAiz roj *fflto-rz> 0 ^©&, x^ 

y7S 1 1 0->S 1 0 l£M£o 
05 [0 19 5] «ROMTKl/X 1 0 0 8H©ffll) 3fr 

T-^ratt^T1-S^T-&SA>?,, ^r^7S 1 0 l-» 
S 10 2->S 1 0 3->S2 0 1->S 2 0 2->S3 0 l-» 
S 3 0 2^S 3 0 7-»S 1 0 4-»S 1 0 5->S 1 0 6-> 
10 S 1 0 9 tmfr. ^r>^S 10 9-e, att**£&fr 
U rioOAHj 

[0 19 6] «ROM7Pl/7 1 0 OAHfflM) 7.=r 
y:7S 1 0 1T% PCcDffi ri o OAHj £$tf#U X 
ri/7S 10 2^S10 3->S 1 0 4->S 1 0 5-*S 1 

is 0 6-»si07 tmfo cputf;i'4it mmmmi 

OWR (PORTC, #0 1H) S^K-T-So 

[o 1 97] *c, ^?»rs i o 8t:M^. mioiz 

7r^7S2 0 1->S 2 0 2 hMfc 0 1 1 ©X 
ri»7S 3 0 lT-> ffiBB^A/THU WRURRI OWR 
20 (PORTC, #0 1H) £{SfflH&LMPO 

[0 19 8] 7ry7S 3 0 2^S3 0 8J:^!), 
yrS3 0 8f, (EflftS^tt, {EfflnaHQft^-r 
;i/ (08) £«£C<KSHftLMPO 1£ rij 
25 bTs ^SLED^r;UV7 4 (04) HaTTo (5 
lLED^€rJUV7 4tt, LEDg^GUI182 

£«u si^sa (02) iz5>>7<D}mm®.*&m$ 

[0199101 lCMl^TU 01 0Xt>v7S 
30 2 0 2CSD, $?,C09©^ry7SlO8CSS. 
[0 2 0 0] 1 0 9-»S 1 1 OtM^ 7f 

*7"S 1 0 

[0 2 0 1] «ROMTKl/X 1 0 OBHCD&yi)) 7r 
y^S 1 0 IT*, PC©1» rioOBHj U X 

35 fv7S 1 0 2-»S 1 0 3->S 2 0 1->S 2 0 2->S 3 
0 l^»S3 0 2^S30 7fc51^ m*)m. T5A0 3 
Hj (CALL KEY IN) ^ffT, 1 0 

3CI5o 

[0 2 0 2] X-^yz/S 1 0 4T% CPU-tfiHIi, 
40 BtSfit T5 AO 3Hj (CALLKEYIN) ^^ii 
Xfv7S 1 0 5->S 1 0 6^-S 1 0 9 iiittfo 
[0 2 0 3] XrvyS 10 9T% CPU^fiUtt, 

•>>^PCtZ1J-7';i/— ^>©-5feaHTKV-X3 0 0 1 H 
45 (KEY IN) SIS^U-C, X-^^^S 1 1 0£iioT 
S 1 0 ltI5„ 

[0 2 0 4] ({ROM7K1/73 0 0 1K(D*ISM)) 
u/T'S 1 0 lt% PCCf T30 0 lHj *®lf#U ^ 
^v7S 1 0 2^>S 1 0 3-»S 1 0 4hjitfo 

50 [0205]^f^7si04 Oft^rgsii) x% am© 



- 16 - 



2005 02 16 13:33 



#112000-35898 



TA2 0 1j (05) £Jl»3tti:LT^i&tro U> 
U CCTrfi, mS(DTYV7.3 0 0 1H~3 0 1 FH 

lH©|%g£y;=— ©AtittMSHS- TCALL (KEYI 
N) j trg§^T*S*)©fc-rSo &i>V">«:, -5>^;u 
KEYI NC^'TT'h-l/^^fteCDTKU'^Hgt^X. 
Tn ^<DTYU^V^.-(DXlhtl^ TCALL (K 
EYIN) j *ftV*T&V^T&£V>. 

[0 2 0 6] *yv:TS 1 0 5->S 1 0 6->S 1 0 7 i: 

iltr. 

[0 2 0 7] ^?>y^S 1 0 7 «Hggl§&£fi£) C 
PU^^Ji, t&fgHl&CALL (KEY IN) 
fiKU ^tl^atBMiSI/F^E^StrS-ro 

10 2 0 8] x^-vys i o 8-?, msmmam-^yji' 
-^ywmisXTvT-s 2 o it, sstEWf&i/F^ 

9, *>oB$2tiJ# rioHj f^D, SIRfflafcttfcWfc-r 
©T-, ryj Ciiitro 

[0 2 0 9] 7ry7"S 2 0 2f, {g^^b^^o-b 

[0 2 10] Xr>y7S3 0 IT:, SUgM&I/F^ 
;U5fi, iRfflBMHafty-^-fSI7) fc:«fc»>, «H£BB 
HSC ALL (KEY IN) £<gfflMf& l~K_I Nj fc£ 

[0 2 11]Xr'y7'S 3 0 2t% Tnj 
^ff7S3 0 3t% rNj ^ 
7ry7S3 0 4t% ryj a 

Xf^T'S 3 0 9T% <g^e^7tt, A;^ 

UI18 1£<fc*), feS^-tfrtn^tt-Si:, *-©:*: 
*«38£IRf§o <gffl^;i/7tt, ^r-CDA*«« r# E 

chj ^mmwrni/Y^frSKLm-,, 

[0 2 12] XrvyS 1 0 9T-, SSfgH&I/F^ 
;i/5tt, CPU^5 ; ;i/4{CM»3fli r#ECHj *m-f a 
CPU^r;i/4fc M>3l»r#ECHj SU^AC 

[0 2 13] «ROM7 1 0 0CH®ffil» 3ff 

i, 4ffS, 7fi ; S*«tV8frBi:^{c> v^^S 
10 9T*, CPU^;i/4(i, bi?^^ACDtf*€> r E 
CHj S^SroHj^^^ACIStt 
•TSMSSIIfTt-So CPU^7 ; ;U4F«gT-^(i^T 
U 7fs/7S 1 0 1 £5t£„ 

[0 2 14] (ROM7 10 0 DHCDjfil) 3ff 

g, 4ffS, 7ff B, BffS, 1 2frS*J:Vl 3=fT§ 
i:|5MH£, v^n>i>^ib-^ l^fPT'^fi^T 
U l"i0 0FHj^t>7-t5. 

[0 2 15] «R0M7K1/^ 1 0 0 FH©#UI)> 
y7"S10 1 P CCDffi riQOFHj £8tf#U S 



1 0 2->S 1 0 3^S 2 0 1->S 2 0 2 k.Mfr, M*)M 
TC7 0 0Hj (MOV PORTC, #00H) fcflfc 

'[0 2 1 6] 1 0 5-*S 1 0 6-*S 1 0 7 i: 

05 3I#> ISStgHiSIOWR (PORTC, # 0 0 H) *EJSE 

-rs 0 

[0 2 17] Xr^7S 1 0 8->S 201-»S 2 0 2i: 
iI2*> 7r>y7-S3 0 1-C, (BBHE^WHU SSffcMUfc 
IOWR (PORTC, #00H) £{gfflW§8tLMP 0 
10 OlC^t-So 

[0 2 18] ^f^7S3 0 2^S3 0 3-»S3 0 4^ 
S3 0 5^S3 10fc3fitf o 

[0 2 19] 7rv7S3 1 0T-, ^8*5*^ 7 |*|©<K 
*ELED3l3VE7\>l'V7 4ii, {g^Mt&LMPO 0£& 
15 fcC LEDSiGUI 1 8 2C T0j fctfcfr UTEI 2 

[0 2 2 0] JSLtTJ, H3C*©JW0«*j5*L&n-l* 
frx-T-tT*;^ 0fcoV^©ffUi^#J©i£B.8£i&;L;5 

[0 2 2 1] #ff?WJ©#ijE&£i£ffl^3-fc££!>, lik 

[0 2 2 2]iic > j-b->>3>{c5-rs«fra4 
25 mm-ezzo ;tiit ^d^a^u^;^^-* 
^ y ^e^i/?* ttt-fc < , * * y j^©JSS[h]S&* t-<k 

^•t^I/^ ib— ->a>T- lT^vt'f i 0ms 

So CftCfcfUT, {gffl^^UT-Ji, ^/zsT'^fflifg 
SWt&nSCDt, D-h'/^h7^->UV->> 
35 3>tS^^1 0, 0 0 0^®lC«fgSo 
[0 2 2 3]gS2£, flBB^^/TftffifflTyStSJUiaill 

it), {gv^^i/i'^iV— *7*vn— p')i7i'U 

V — ^ 2 CD if *. ^l/^ffi a iPASfiPffi^S^T* § 
«MBMaaHRy-^U3©rt«*»*«ljta* 

>Ec5o 

[0 2 2 4] 3I3K, «t«H8aa^-^;i/3k:(iflbK: 
^4S(S?^v^a[ifi&^;i/©^^i-s c ttv 

50 <D>\—Yt7^T^%*V—^a>\zmm*m£-tZLil1fi 
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[0 2 2 5] Sf§4£, ^-yyhTD^AflW^ 
-^>£QJI£ l o©Bffi^Jl'eB£&;tetfc!EeiSS 
«fc-5fcbfc©e, HWJ^HfcJSB** 
So #ft«S0iJett, *-A*>-9-^-^>£B«t*-A 
;fr^;i/Ce§&;tS0iJfc?sb*:#, dftfcR^SftS 

^T^cK&g&s crafts-ess. ma* amb^ 
>#"c-mmu Mii3i^gB±CB^;*-y-s;ri:{c& 

So Cil^^-K^iTJ'? a. I/— * 2£^oetfcIEb 
•fc^et-Si:, IN?T£8U8e, fiVUr»7<0*-ytf 
hT-D^A^iOa-TSCi:^?), l**£dr-A;>J 

^^;uft> f>AALT, c: oy%^-^T — # SiSSB^Sfc 
*^£-es£i*egfc&£gLebS-5o cr©«»ti%^ 

[0 2 2 6] rjft2£ffift|] mimm>U, n-h-^x 
7» ^> 5. a V -is 3 > £ £ o Tff e. *IS ssm £m&&b 
fc&s<fc5&*§^£^»BS^;i/tcB»be:i3g, o 

t5Cfcfc<t»), i/XrAi-UV- ^3 >«>i^&fb£ 

iaofc*©efeofeo bfc#oe, Bsre^ncs®-*- 
s^^cagiA^wsifssbiv b#>bS:#e>, 1 

Ti^3.v-#etfcfEbfc&e, Mf^^ue^iEbfc 
*), Bffl^^etMiEbfcarc, /\— K*xrs/ 

= ilz-^s^^ffrst, ^©*§*#i^JB-iJ-S£i: 
{c&S-rfctf&So 

[02 2 7] 0iJ;L«, WAsK- h kAM- h i:«Htc 

x-f^tfg^frvr^sh-rso hwm«— kdb* 
rij i:be, A##-h©B£^SfcS.ri:e, *W 
y^ftsONbev^S* 1 , 0FFbe^S*###»So BP 
*>, A^tf-hoB* 5 rij t&nfcfX'f ^^-fiONb 
e&O, ro^ T*&ft{£OFFbr^S£h##*>So 
[0 2 2 8] V^S, {E®^;i/SffifflbTttS^^-hCD 
B* rij hbT> A-K^iTtrMffiotA^ 
-h«Hifi£StolDiSi:-f So |fg l^msWifitefeco 
i'X^AS'- j. I/— *efcfc, B^T^l/fc^— h^iT 

^;i/t{±:fe^isatea s >ai^<z>e, {gffl^^i/^di^ 
h©B£ rij a-Wi7 
tfWtiJM-btf rij tr^oTVNShJiPS?.* 



be*>. A**- KOBtt >"0j efeD, X4v3-»0 
F F bei^S i:M$J3i[£fteb$-5 d kC^5« 

[0229] *;re, msufitfuett, ±afc©«fc-5fe^ 
05 *^#£b&v^ofc-rsfc», ^ii^-^s^s 
v^fcDMH-a^Mt, natgBH&a^-^vi/ (si 6) 

S <k -5 £g&£X5fe beV^So 

[0230] m 2mmm\z. a&s^n/©^ ? a > 
•r«to'&s-&efe^e i fe, jew^s^a^— >3>ifgfli 

^ff&nSoX-S^fig^SChC.tt), S^^A^S 
a. L/— ->3 J: ?) iS®-fbbfct)ffle»So 
[ 0 2 3 1 ] El 1 3 i£, JfcSgffiCDS^yAS/ = a. V—$> 
15 ®^2HJffi0ijCD«atgrn>y^Eie$)So Ell 3£EJ1 t 

Mit-tmt, m 2 gesswisg i mmmizT-trma i / 

F ; E7 ; ;^9<£Mi^bfe^^ 0 ■ r v^s©3bst)*»i >0 ^ 

— *5g#r I/F J E5 9 ;i/-9tt > (BBte5*n/7 lfiDS^J-l/ 

20 'N—K^x 7**7^1' 2 l©->^ j-U— >-3>^^{g*i 
^;u7 licM^-B-s^ffl^fido C©i^^SSf^ 
fg^tattSCiitcj;!), lo©^jaillBSc?)^^j-V-^ 

25 I»(;i7'y5 J-U'-^s^iKDraffl^JSSllIjS^-SCli: 

*ess©efeSo 

[0 2 3 2] »2S6KMt:"3VvCtK E12{c^bfei'5 

^ i/-is3>mw<D7a virm&&Tf*<DWLm*m 1 
-^3>*siff-rsi:§ttt, ±fa->^iv— ^>3>^ 

BCDipHii:, -^3>i^ii^-* 1 - liiVA-H 
e?i7i'UI/-^2- 1©D— KftsffiiliifeS. 
[0 2 3 3] Ell 4{i, ^HSfcGajtCjfcW-S^-h*^ 

35 ^^1/2 lODflffigEiefc!), HPMf- 7^H3 0 2 
ttSOTTD^A^'J^T^l/HS 0 1 i:, HDMr- 
^;i/H3 0 ^^^U^&^l/HSOSi:, H 

IPA^jl^^^H3 1 OttgOXJliS—Y^JVRZ 
0 9h, HKDtUiV^H3 1 3WS©Hl^— h 

40 ^E^l/H 3 1 1 *5«tV7*n— ^t*;1/H 3 1 2 hi^JEig 

So 

[0 2 3 4] T-D^A^U^I/HaO 1, 7—? 
jrf^E 'J €t^H 3 0 3, A*^— h ^e^H 3 0 9 , tB 
jliZ—Y^lVnZ 1 ltt, ^rAI/Ftr^Sk 

45 S^iX, HP M5 1 — 7M3 0 2, HDMf-^H 
304, HIPA/JI'^H3 1 0, H K D Bit] V V 
^H3 13tt, ^-*mrI/F^)V9lzmm$ 
tl, ^^yxi^=> K^^y^^YLZ 0 1, y-* 
^t'J^H30 3, A*4t— htrM3 0 9, U3 

50 li-R— h 3 1 1 43«fc Vir n-y^ET^m 3 1 2 
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SKfCfeto^ttl^^nSo J&4b\ HPMr-7M3 0 
2(1 ^n^7A^*'j©rtgCfiiU ROMcD«ta 

(c(l ■r-*g£fl/F ; e7 s ;u9i:g^U£<TfcJ; 
V^ 0 A;b#-b^7*;m3 0 9, awjtf-h^T* 
M3 l 143*1*5=3— ^fM3 l 2(1 03t:Ji 
WI/O/K-hAtr^n, I/OjH— hB*^ 
1 4*5«fcV7*3-*^7*;H 5{Cffi^-TSo 
[0 2 3 5] HPMr-^l/H3 0 2lt *— 

tiSUT^So rD^A^t'JtrMSO 1(1 «ttg 
<D7YV7.oy$r%Zi— KSHPMr- 7^H3 0 2*>e> 

tt#lHLT, ^|gw&i/F^7*;u5£^UTCPU-e 
7*^ 4 - 1* ^igfo 

[0 2 3 6]|Hfll(r, HDMr-/;i/H3 0 4lt y=— 

tz.?—7)\, imm^m) swb-t&tK t*-*^u^ 

t*;1/H 3 0 311 *S£t&S§8«C^5£, BRS©?* K W*© 
ffilt^-^HDM^-^l/HS 0 4£»§&A,;e!K 
tt*HJUT, ^H^I/F^T^l/S^L-tCPU^ 
7*;i'4i:©F^f7*— ^©gS&f? 5. 7*— ^^'J^t* 
;m3 0 3(l 7 i -^;i/©f3«F«3##«£glx.£ixi> 
i:s t*— *MSrl/F^7 s ;i/9£^LT(gffl^7\n/7 1 
rt©VDMr-7;i/V4 0 4©rt^H-(C-r'<<SiBf 

[0 2 37] aj^ptf— htT;VH3 1 1(1 CPUtr 

;i/ 4 ifi t>mmwm i/f 5 utwi&s 

- MiS^fi^fcT^-^T^l/H 3 1 2fctH2>U 5*3 
-^7*>l/H 3 1 2 (lit- b {s*£t*3- P U 

fi^tB^-rSo -©7*3— Kff-sfd ^-rti^lo** 
r 1 j fflfcii r o j ot, r i _, 

©tftg^JH^^.2.Ci:T*> *-***>£Hfrr3o 
HKDtii;*jl^;**H3 1 3(1 d©7*3-Wi^£V 

/ / F^7*;i/9S^Lt<Sffl ; t7 s ;i'7 l(*)©VKDtHA^ 
•^V4 1 0©«^|5l-C^<S«frSo 
Z©7*3- KflHK*, *-A£GUI 1 8 1C*«|&* 

[02 38] A#:tf- b ^7=/UH 3 0 9lt *~A;*jG 
U I 1 8 1 ©*- v h U fcSE«8*nx ^-AAGU 
I 1 8 l*>£A;b£ftfc*-A;fc{3^£^&<fr> ttffi 

Hi!ci/F ; E7 ; ;b5^u-rcpu : &7 ; ;i/4krjgt-o # 
- h a*ji *-v h u zxcDftm (ztzimm k*s . 
^ts^it©^-h4#u ^-hA^5aa{±> nut 

^H3 13fi, ^r-A^GUI 1 8 lA^A^J^tv 



i:t*>£, 7*-*S3?rI/F^7*;u9 £/t-LT{5*lE7* 
;P7 lf3fflVIPA*l/^X^V4 0 8©F*3^*IU-t 

05 [ 0 2 3 9 ] M 1 5 (1 f& 2 ^JfiWC* W" S{gfflE t*»U 
7 lCfifsKEre&tK VPMf- 77UV4 0 2ft"§©<K 
l7"O^7A^ : E'J ; Ef;i'V4 0 1 1 VDMr-^V 
4 0 4fl-g©<K^7 ; — *^t"JtrA'V4 0 3, VIP 
A*1/^^V4 0 8^§©<gffiA^-h^7*;i/V4 
10 0 7*>«t^VKDHi*U'^X^V4 1 0^f*<0(Rffll*— 
- 7*3— ^7*;i/V4 0 9*>&fiESo 

[0 2 4 0] <g«^*n^A^ ; eu ; e7*;i/V4 o l , {g 

fflT*-* ^t'j €r;VV 4 0 3, (g*iA*7tf- b Et*;U 
V 4 0 7 , <Effl^r-7*3 -y ^t*;U V 4 0 9(1 *St£W 
15 g&I/F^ET^l/S fcjgi^fts VPMr-7M4 0. 
2, VDMr- 7M4 0 4, VIPAAU^V4 
0 8, VKDtB;tjl^X*V4 1 0(1 7*-^BSfI/ 

F j e7 s ;i/9fcgggg$tu *ti j eti(BM7'titr ; 7&x*:y 
tf;i/V4 0 l, {gfflT*— ^^^E';^7*;i/V4 o 3, <g 

20 SAM-h€r;UV4 0 7, {K»3r— 7*3— ^7*71/ 
V4 0 9©S£r©fe»Cteffl;**i,5i;£4)C >\— 
i7 : ef;i'2 l ©H«f©fcK)K:Hi^j^ixSo 
[0 2 4 1] 04t43{tS{gffl^-A^7 ; ;i/V7 3 
(1 *-A*GUI 1 8 1*>*k **tit**f&S«ttE£ 

25 mm^x^fcifi, mi stz&vzmmxtix-Y^* 

V 4 0 7 *«fctWraS*— 7*3— ^7*;bV 4 0 9(1 ^f- 
-Vb 'J^^gB^WA^fs-^iim^f^©^^ ( On 

-C, m 1 HJfi^JCiSffi^-A^^^V 7 3 fcfcfcAt < 
30 S^feSo 

[0 2 4 2] VPMr-/;i/V4 0 2tt, ^-^y h7 
n^A©#^3— K^WUT*JD> 135 C5rr<fc-5;fe 
^V^l/tMtXifiii^tc^ofcT*-^*^-^ (13 

35 V 4 0 1 II ^fgHIS I / F triP 5 ^iti^-T SMttgN 
Bf^©7Kl/^^3-KSVPMr- 
>^;i/V 4 0 2 ^SS^tU U-C WgHR I /F ^t*;u 5 

bT C P U^Et*^ 4 kl^3 - K 
[0 2 4 3] ISMHC, VDMf- 7M4 0 4(1 t*— 
40 d'^ ; E , ;©T^-b^TKl/^fc831l7 s — *fc3b«*tfc&o 

y ^t*;uv 4 0 3 (i mmMmfc&-3%, m&yr k v 

X©g31&7*-*£VDM7 1 -:7-;i/V4 0 4(C#tii^ 
»3, Mbt, ^H&I/F^t^S^LTCP 
45 U ; Et*;1/4 ^©raT-T*— ^©iSSSfird- ffi&r— 
* 'J €r;PV 4 0 3 (1 4 0 4 ©IBHF*!^** 

7*-*H«fI/F^7*A-9£tf-bT 
y\— Kii7ai7'^7 ; ;i'2 1 rtOHDMr — 3 0 4© 

50 [02 44] {5^^-7*3-^7*^ V 4 0 9 (1 CP 
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U ^rJSf 4 A> ?>^SilHi& I / F 5 UT«*&£ 
U**©5!l» (*fe(iffl!S) £*B^-r£2ifc©ir3-Kfi 
rij -cflhtt roj rijt^sM^ 

VKDffi^lx^^V4 1 Oii, Kfi^Srb 
^X* (IBIS*©) fc&ftirZ££<biZ > =r-^^mi 

DttWjl^;**H3 1 3©rt^IflI-fcI-r^<HSf-r 
•Sc CCD^n-Ns-ffii, ^r-A^GUI 1 8 1 

[0 2 4 5]A-b^x7^f;V2 1l±, tH^^-h^E 
^l/H 3 1 1 tf^-y^l/H 3 1 2 h<DW$ffimt 
Cft£A;b£*V5«^^£&fcC«»£fTV\ =&F*3Sf5 

1 1 fcr3-^r^H3 1 2 

•S©CfSSU 0~i8U 0 OmsCW5StS. C*lC*T 

u-r, 408*5*^/7 lot, m^tf-hcm^-rs^-* 
-^n— y^;uv 4 0 9ii, 0"J;i«> *- h m^T 1 - 

* (0, 1) (0, 0, 1, 0) Ki$m 

[0246] {gSIA**- h 4 0 7 tt, *-A 

*GUI 1 8 lCD^r-vhU^^fcgE^tU *-A;b 
GUI 1 8 l*»£A*£ftfc*-A;W3^£^W2^, 

mmmm i s^ltcp u^t^i/ 4 cm 
so tffis-rsis^(t©^-h**u ^-hA^fiiBi 

tt, ?"Jg& (HfcttfTgSO 0CDA^i!fm^?)«1-« VI 
PA^3l'^4'V4 0 8{±, AAGU I 1 8 1A>6> 

fii?rrsfci:*tc> ^-^S«tI/f^;i/9^ut 
;\— K^T^-jr;^ lrt<3DHIPA^l^^^H3 1 

[0247] (g^A;fttf- h ^Et^I/V 407lt 3r-A 
^3«^S:^©S * C P U^;U4 CjS-r^ltJfeCDT-iit^ 

2 1 p«3©A*ntf- b E^;i/H 3 0 9lt gaSStiffai: £ft 
CA*£ftS^^^£&fcC3tJI£ ; fTV\ #F«3a5[5]gS 

fcSStl Oms 

[0 2 4 8] 121 6Bu WKHKHRt'-TX'S lCDfl 
T% PORTBIi, tH^JJjt— hEr;VH3 1 l©I/0 



{±$Sfe»ii^(itfiiiS-rs„ aM&BIStfKRT 1 — :7Vl/3 l 

Sta#?r— t>3 lea, (g^^^ncs^n-rv^ 

10 3<-&g(i&V-> 0 

[0249]iai7{±> sg 2 msmizisttzmmmsm 

tt*«ffliaiS4fl«tf:7;i/— *->S 10 3, S108CJ; 

[o 2 5 o] mimmmtmm, cputT;u4^ # 

ifjaja^etoAm^s^a^^^fTUTc®^ j^ja 
0BS^!ya-9-7 r ;u-^>w^m$ti-So jjit, 013* 
20 01 7cD»sn*i5iB^-rso 

[0 2 5 1] HIl CPU*5 s ;U4j&*tW6W 
iSCI/F-E^l/SfC^tgHStSS-rfc, ^r^7S4 0 

;i/3 1£#!&LT, {BB^^l/^ 5 a 1^— : (S4 
25 0 2) 4 ffi a* 1 , A-F>>iTi'5al/— >a> (S4 
0 9) WEWSI/F^eS^Stiu 
CPU E5=;i/ 4 *» £ gttlfco fc#SfgS8&#8S|g|3&SI3R 
^-:/;u3 ltg^SftTWC, *»o*cDJWHf*fMiill 
fcUTV^i, r Yj ^m&, {Rm^JVi/^j-V—i/ 
30 a > ( S 4 0 2 ) U «^tgHIS!t* s ^^^nTV^^i: 

yUI/Ftril'UV-i'aV (S4 0 3) 

[0 2 5 2] Xry7S 4 0 2 (fil^r;^ U 1/- 
35 ^>3» ^> t 1 ;!/ 7 1 <±> tei&CDmM^^li/ X 

^m.^^^nm-ti, w^tnz if (Dm 
^ ut c p u^^;i/ 4 t-eoife**s-ro 

40 [02 53]^ry7S420 (A-h^xTf-^a 

45 CO^T-Y^-^l/^^cD^— *M#f£fT<^ (S 4 2 
3) , Eftf^Ul/- ^3>©i^**>'N— K^x. 
T^;i/2 l{CSB*-TSo iCITN yn^A^E'Jt 

50 LTtiV^ 
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[0 2 5 4] ^fy7S4 0 r Nj 

cat*, A-^x7^uv-^2-ist^t 

fck> WBSBRI/F^^S^feWBBBftfteWU /\ 

^tS„ &*5 X ;WI/F : Ef;i'i'UU-i'3/'S 
4 0 3 ©ffiMJBttia 1 O^ttS^XI/F^;!^ a 
l/->3>S2 0 3Cfxnii!)^S, m*m 
^oV^Tfct, Sflll^0J©Ell 2£|bIDT-&3<> 

[02 5 5]^ry7'S4 10 (£✓ ^ a V— *M I/F 
MS) T\ ;UI/F€r;i/6lt buI38»^«-^S-^» 
ffl, 3— b*&if£;\— K^iT^^olV— *2- lT*ffi 

aV-^ 1-1 K^Tt*-? al/- * 2 - 1 TMs 

t 1 v s» 5 J: -5 bT * <fc v>o 

[0 2 5 6]^rs/7S4 1 1 (i'XrAI/Ftf;!/ 
yUl/->3» T\ ^rAI/Ftr^SIt v\* 
7I/F^r;i/6«t!), HufBigmt^^SML, ;\-K 
^xT'-tT*;^ l^ffifo i/7rAI/F ; ET;i' 
S/Ul/-i'3>S4 11 ©P«iia 1 0 Kl:j3l*£ S/X 
f A I / Ftr^l/i/ U l/-i/ 3 > S 2 1 1 tC^-ftH 

[0 2 5 7] 4 0 9 (;\— K^iTJ/Ul' 

— >3» T% M-F^iT^T^ l{i, A27Sftfc 
JB*«*4:m— k^t***;!^ 1 ©g^tiP8£S-3 

j&©ttJI§#t©£S£&3a>£;K#>So A-h^i7* 

/f^e^us^s?-,, 

[0 2 5 8]7r77S42 4 ({g^l^^SS®^ 

s?) t% ^->>>ai7'^7 s ;u2 ui, mmmmmn^ 

© y y -i ;i"^> v $ cd^— *HIf £fr 5 'BS^fe £ 
SA»£¥iJ»rr£o S40 9T-$QJSU;fe;N— K^xTS/^ 
aV-i/3>*s, aigHI&S^-^3 Uzm^Ztl 

'i7^r^;i/2 Hi, ryj ^31^> ^fv7S4 2 5 
©iDS^So mz, S 4 0 K^i7 
S/?al/-i^^ 8SSfgHf!StiI^r-7>3 IKS® 

^(Cfct p^TC^/l^ ltt, r Nj ^Mfr, X 

[0259] isasi^jui ncmm^tix^v-y^ 

-*H#nig«j (S4 2 0) fcAyi-T-Si:^ #§#i© 



ji>7 i^>-rL*«#ffi-rsi:ttBse>*v^©TN -^-^s 
mmm 0425) ^nm-r&m^ m%mz.<D&m& 
zmmtzms. (s 4 2 4) Mst^s. 

[0 2 6 0] 7.=rv7Z 4 2 5 (faffi^)^—* Wft 
05 @SJ) T% M— K'>x7 : Er;U2 Hi, ^-K>>x7^ 
5=;Ui/ 5. a l/—> 3 > ( S 4 0 9 ) ©teSfcfiBH*?*/!/ 
7 1JCSU <Eflre5*;i/7 ltt, /^©^W^l/S^ 

[0 2 6 1]Xry7S4 11 (->7rAI/Ftr;i/ 
10 ->Ul/-i^3» i/XfAI/Ftf^SIl, A 
-K^x7i'5al/-i'3> (S40 9) ©*£*£;* t- 
i'7'S4 1 0©iaa*^-bT/^ I/F^^l/StCig 

To 

[02 62] ^ry7S40 3 (mi/Ftr^i/? 
15 al/-^3» 7?, A^I/F.tr/l/eii, /\— H>>x 

7->ui/->3> (S4 0 9) (D^m^wmmmi/ 

F 5 LT CP U^E^ 4 tig^o 
[0 2 6 3] &L±<DimimTlr&t., 
tWajbfe^ry^S 1 0 3*fcliS 1 0 8 (09) 
20 CR3o 

[O2 64]018lt i2 HM6^JC*JJt 
i'Ul'->3>S40 2 (Ml 7) ©¥fMffl;7D — 
— h ^^1"o 

[0 2 6 5] 01 8^43V^^ Xt'^S 6 0 1 T% <S 
25 ^^^1/7 1 fcfc, mm*. I /F =Zt)V 5 A>?>atgH» 

ia 7 tram mzmMtw&zrfri 1 

©3-h*«:^C$.o=toC{S®Bli»C^|-rSo 

#f7xyfSIFETCH (m) ttMEMmC 
^-^^^USS^^H^MEMRW (m) IJDME 
30 *-hAA*»»IORD (PORTA) lilPT 
alZ, hB thtimtSLl OWR (PORTB, n) {± 
KDCnC^-etl^tvS, 3-K^*s|SI 

[0 2 6 6] ^^^^S 6 0 2-C, {g^7=;i/7 lfi, 
35 {SSSM^FETCHMISStMEMmT-a&S^^JBSfU 
MEMmtfeHK, ry j ^jl^ X^^T'S 6 0 3^ 

6 0 4^?>o 

[0 2 6 7] X'rvyS 6 0 4-^ {5^^1/7 1 HU 
40 ^M^^-^^^U^a^HJSDMEmT-feSiP 
*JRMrU DMEmf$>Wt ryj ^jl^ ^^^7" 
S 6 0 5^5 0 DMEm-e^J^tv^ TNj 'xji^' 
^^^7*S 6 1 0^5o 
[0 2 6 8] Xff7S 6 1 0T% fi£B : E7 s ^7 1 it, 
45 <E3OT»**Jl«-hAX*B« I PTaT?» 

IPTa-e*tv(i, ryj ^Mfrs Xf>v7S 6 1 
1^S„ IPTaT-^lttUi, rNj ^jl^ ^^>y 
7S 6 1 2^So 

[0 2 6 9] Xry/S 6 1 2T% {gS^^7 1 fcfc, 
50 fifflHI«SctfJl«-hBm*BWtKDCnTJ*4**JpJ» 
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U KDCnt^nii, r Yj ^it**, 7r>y7'S 6 1 
3^|£»), KDCnT'fcttftiS, rNj aI^ 
7S6 1 

[0 2 7 0] ^^^/T-S 6 1 4T-, {5^^1/7 1 ii, 

[0 2 7 1] ^y^S 6 0 3T% EM^^l 11*1© 
ISS7D^7A^ ; t'JtT;i/V4 0 1 (121 1 5) it, ^ 

4 {CiS1-o ^-^Hi, 0 5 fc^f* — 0" ^ b 7-n ^7 
i*©^— rTVi^fi^ u ciix^avPMT 1 — r;i/V4 

0 2tS^UTS»5o Ef7'a^7A^ ; E'J ; Er;i'V4 

0 ll±, {g®H&£^1^>>*;i'MEMm£gl*IR.S 

;r©^>*;u£#/fot-£MS«£^ffib, UHtEW 
^i / /F^;u5*/rbTCPU^5 ; ;u4K:3iu &m 

[0 2 7 2] as, VPMr-/;i'V4 0 2©7ni'7 

trMSO lCHPMr- 7;i/H3 0 2 ©t*]^£M#f 
TSi^SAS^o 0 1 7T-I±, ^r-v7S 6 0 

3&T&, Xtv7*S 4 2 0 4^$ft<5ffi ; eT;i/i'5 

1 U— ^> a > S 4 0 2 ©^LSS^T-TS <fc 5 C bT^ 

So 

[0 2 7 3] Xt^ITS 6 0 5T-, {gSE^e^? 1 1*|© 

{g^-^^ ; e'; ; e7 ; ;i/V4 o 3 (015) tt, CPU 

© 1 o©ff»iT F l^tS^^tfS'^A' (DME m) 
^^•^-^•^JggSftSo VDMf-7M4 
0 4Clt * ^ U ^^©STteT' Kl/Xk^P, 
i±ffi7Kl/^l*'C©i'>#;i'DMEk~DME 1* 
^4&tt#£n-t^.5<, »ta<5^©^&, ^Mrr— # 
U : EfM4 0 3tt, CP U * =r)\/ 4*>5> (SfflWISfc Td 
EMm.dj fcgltlfcSi:, £©^>*;i^;<t)fc-r£& 
BDMEmKl^-^d^tiitro ^tBU©^t 
tt, WS.f—f A -t U ^E^UV 4 0 3S, CP U^E^l/ 
4A>£^-*«#£iti:£^<g&JI» TDEMmj £g 

w-m&i:, c©i/>#;nr^/s-rstagDMEm*=>e>7 ; 

-*d£^<frfflb, C©^-*d£*at&M&I/F^r 

;i/ 5 ure p u^;u 4 cs-To 

[0 2 7 4] Xtv7S 6 1 If, {5^6^1/7 1 F*3© 
(BfflA77^-b^E^V4 0 7 (015) tt, *-A;b 
GUI 1 8 lfrt>WT£tlfc*-^b 'J^*©tiWjW 

)isfim*%im u - a v i p atj * v 4 o 8 

«©tti7JP^W««:H>)tfi:bT^ 
tEHIS I /¥ =E?)\, 5 ^ bT C P XS^r)], 4 \ZM b, 
MS^Tt-So VI PA?Jl^**V4 0 8© 



I/F^fl/S (013) JiHIPXTJl'^X^ (01 
4) ©|*|^5Hfr1-5 0 

[0275]75 l »7S613 (5 s — *Ui?J ■ 7*3— Y 
mm) .T-, (5^^;i/7 1 [*!©{££! ^r-^n-y^^U 
05 V4 0 9 (01 5) fcfc, S^b^fglMSIOWR (P 
ORTB, D *) ZbtlZs ffi73^-h^;UH3 1 1 
^-^7=^3 12 (015) i:«£S|Smi«J 

i^;i>^e>ti,3«k?£$!uabT, '©ffl^tti^^^- 
a^gui 1 8 lfcwts. m«, tf-hm? (p 
io bi, pbo) t^-^ (di, do) &awrrs« 

^ SSSfggSISMi, IOWR (P ORTB, dl -d0) 
T-a^tU ISJa*-r 3-^r;i/V 4 0 9 It &©§fc 
a«#4 : fTV\ iKR4tJ7jWl'D3, D2, Dl, DO 

15 [0 2 7 6] D3=dl*d0 . 
D2=dl*/d0 
D 1 =/d 1 *d0 
D0=/dl*/d0 

- r/j Jift-^d 1 £fci±d 0 ©masse (Ste 

20 {f-f) s^nfc-rs., 

[0 2 7 7] 7#6:h,fc8t»gllli£, VKDffiTjl^X* 
V4 1 Otfi^rftSiih&tc:, V I PATjI^^V 

4 0 8ffl^(i« X5 i v/7 , S4 2 OcDWMlzmZtl, 
—Zmftl/V^frS (013) {iHKDHiTjU^ 

25 * (014) ©P^?£HSrr3o 

[0 2 7 8] d©<fcdi-> ^— ^ffiTJ • t 1 ^— YfSMS 
6 I3li, b-<i7i7'^7 i ;i/©iQ!ai:{*ci:)S:>), hu 
tmntz ioT^-ATjGU 118 1 ©dp-v h U 

^7 J ;i/^sttifi&-rsig^m7j^^;i/*^»s©T, »/<s 

30 ©^P^T-^^^i' Ul/-ya >ifS*^ff5 d i: 

[0 2 7 9] Xr<y7S4 2 0 (y\— K^oiT^;^ 

0 4, ifett^^^V4 0 8, V4 10©«g^ 
35 ^-^JOFrl/F-t^l/Q (013) taTTo 

S^I/F^5=;U9tt, 7ry7S42 3 (017) ©^ 

5*^CjkftSf 3 0 4, Sfcfct^S?;** 

H3 1 0, H3 1 3©F*3^£M£rrSo 
40 [0 2 8 0] &i±(D{SM^)V^^a.]y— ^3>S40 
2©MSA s ^Tf St, ^3»5al/-^l-l 

it, mnommizmt). ^ryrs4 0 2i«i7i 

T, Mt09©^^ , ;i/-5 L >^ffib5cS 1 0 3ttzit 

5 1 0 8^11.. 

45 [0 2 8 1] 01 9tt, 01 7©-5*> l&MmX'^h 
fcSP^-, IP*>, W^Ti/^z-l/— >3>S 4 0 9 
turner frT—t>3B%TS 4 2 4, S42 5©i¥«ffl7n 
— — h^^-To 
[0 2 8 2] *-T, M-K ^7 31^^2 Hi, S'*^ 

50 AI/F^^US^^JS^l^SgltSlSi:, S8 0 1 
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[02 83] Xr-y7S8 0 1 (MEM= 0 ? ) X\ /\ 
-K^x7€r;L'2 1 (1213) fcfc, ffi?(s^MEMS 
5S1SLT> 7n^A^tiJtrM3 0 ltLfcte^- 
<^ ^ U ^;l/H 3 0 3 ©Pf VtH L*»SiP&«»f1- So 
iH^Ffs^MEMtf roj X'&tlii, A-K^iT^ 
2 111 ryj 'Njl^ *^7 , S8 0 2c3D$!UiC;i£ 
t), rij-r-*>n«. rNj ^31^ Xr-^7S8 0 4 
©#UIfC;&So 

[0 2 8 4] ^r«^7S 8 0 2 (1/0 = 0 ?) T% /% 
-K^T^;^ 1 (Ell 3) fct, Sfi^ffs^I/O* 

jfiSLT, ^EV&v&<mm®mH3o 9, H311 
(H14) ©Df^ttsL^s^&^jBjft-So m^m^i/ 

Oifi roj r-fcixH ^— P'>ai7'*7 s ;i/2 Hi, 
ryj 'sjl^ *^>.y;rs 8 0 1 (DWmvz.l&t) , rij 
r Nj ~.jta*> x^v^S 8 0 9©^^ 

So 

[0 2 8 5] ^^E 'Ji«©j|QSf$i5^ X^^T-S 
8 0 2©$G.3Sfcr;|£So 

[02 8 6]Xry7S802 (0gADRS<200 
0?) T% rv— KfracT** 8 ^ 1 (Ell 3) tiu 
(f^ADRS^St^UTs 7h-l/^i^0 0 0 0H» 
JttfiLt*C2 0 0 0 Hfi*ifr*Wit5. i^^l^A 

d r s ifimieafcmfo-e&tuz, j\—y^^t^)^2 1 

fl 7n^7A/tiJ€rM3 0 1 (014) (DWSh, 
HmX'^tmWiVX ryj ^.5i^> Xrv7S 8 10 

7S 8 0 3©MSt:i^So 

[0 2 8 7] Xr>v7S803 (ADRS^2 00 0 
?) T% A-p^x7^7 : ;i/2 1 (013) l±, Sg^t 
^ADRS£SflSUT> Tb*l/X«#*S2 0 0 0HS% 
fil±*»*«Wt-S. ^^#ADRS#buS3«SHF < 3T-£ 
ttfi, j\ — t^EtVI/ 2 1 Ji, 7 s — ^ ^ * u frfr 
H3 0 3 (014) ©^*§MS7?*€>i:*J»rbT 

r Yj ^m&, ^^ys8 1 l^ioa^t), mwv 

X$>tU£. TNj ^jl,*, Xrv7S80 9 <D®M£.& 

So 

[0 2 88] * JiW©^iaiis&§5a©«LsiT** s±§ 
xf'>7s so 7©iaa(c^So 

[0 2 8 9] Xrv7S8 0 7 (IPT?) T? % M— F 
*^T*t)\s2 1 (013) tt> Jg^fS-^ADRSSrffS 
7M/ ^M-^-^P O R T A#JfeiPSiPS2|3J»ff- 
So ^Hs-^ADRS#PORTAS%T*fcft«, ^— 
^^17^1/2 1^ AM-b^fMSOg (0 
l 4) <Dmfr&&48M-Z$>?>b.mmvx ryj ^nM^ 
^rv7S8 140S!!ai:i!), PORTAtW^n 
tt, r Nj ^jt^, Xr^7S 8 0 8fflffil(:i5o 

[0 2 9 0] Xfy7S 8 0 8 (OPT?) T% /\— F 
■^T^5=;i>2 1 (013) it, ifimS^ADRSSBI 
BbT, TKl^Xfl^PORTBSflfei^SiP^JWr 



So ^W^ADRS#PORTB#ifeT-fc*Ul M— 
^i7tfJl/ 2 1 fcfc, tB^*- h^E^l/H 3 0 9 (0 

1 4) (om%&fr!i!jmx-$>hbvmisX ryj ^m&, 

XrvyS 8 1 5©£!Ui£;|£>K PORTB^T-fetl 
05 tt, rNj ^Njt^ Ztv7S 8 0 9©MS^So 
[029 1]Xr>y7'S801~S804 > S 8 0 7, 
S 8 0 8T*(q[ix*) r Nj X&-otzM&, Xrv7S 8 0 
9 (317— JBUi) T% ;v- Y^3lT^)V2 1 (01 

3) a, m^fBMifi^&^^wi^Tmm. ®2) t 

10 iwtSfcttC^ S/X7=A I/FtfJVSCi?- (1 
# TERRj Silt, *fl»«*T1-*. 

[0 2 9 2] — ^^^rS 8 1 0 (yuy^&Wnh 
WS) T% rP^^t'J^fMSOUt HPM 
r-7M3 0 2 (01 4) £#MLT> rKl/^JH? 

15 (f-^ADRSC^^-S^rj-KSr^mU 

(ifrfcri— F) SrStStfJUlLT^toSo Z<Dtc&b, 
20 ®BS8ygA s *§W5ir, *JWg*5&*mscDK:«Hai56«***' 

So 

[0 2 9 3] rD^A^tUtrMS 0 lp<3©HP 
Mr-7M3 0 2li, 2/ * al/--/ 3 >©§!££ 
* s ttfi)5- tifite^VX-, WSrt'rfr'I 1 ©t 1 — * 

25 mm*-$-z»sm\ste<, ss 1 o©4aui-M&T-rsfc, 

EH7OXry7"S4 0 9tS!), S 4 1 1 (D%miZ& 

So 

[02 9 4]Xr>y7S8 11 (5 s — 

30 /F^e^S^CfflT-SS-rSiBffli^-^^HDMT 1 — 
7M3 0 4 (014) C^tStS. #£&<fr©ig 
7 s -* ^-t'J ^;l/H 303(1 T F l^igmt-Sf 
ADRSSfiSi: C tlt^-T Static-* DATAS'> 
*7\kI/F^E7\;i/8iF>£>gWm»)> HDMr-7M 

35 3 0 4F«3©^©MJ®{c:fHflSt-So MUWtib©:*^ 7 s 
*7*;i/H 3 0 3tt, TFVvtfK^fa^ADR 
SStte^^^AI/F^^l/SiP^SftSlt), HDM 
7— ZTfrYL 3 0 4ft©^©^fr&f31t:r-*D AT 
A^^ttSUT, ^^AI/F^E^l/StlS-ro 

40 t*-^ ^ * 'J 3 0 3it g^ts«{c»^# 

S^T^Jl ^^^7"S 4 2 4t^S. 
[02 9 5]Xtv7S815 (r-i'tlSt-rn-F 
45 ©3) T% tfiA#-btr;i/H3 11 (014) d 
^^AI/F^^l/SiP^, T'KU-^ff^PORTB, 
^-^DATA*if^§^»3, ^ff^KS-^^T, 
^-htU*(s^4^toSo f^-H^l/HS 1 2 (0 

14) i±, tf-hBitim-%*x*m^iiisX, &mmm 
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WfcM-W*, HKDffi;>jl/^**H3 1 3{C<fc#£*l,5 
hi:*>C, df-A^GUI 1 8 1 i:, ir-*K#rI/F 

VKD1/-^^V4 10 (Ell 5) CDrt^HKDffiA 

14, ^fy7'S4 2 4iciS, 
[0 2 9 6] Xry7S 8 1 4 h- A^JjaiS) T', 

AM-h*rM3 0 9 (014) 14, ^r-A^GU 

ii8i h >; ^^©m^^ffi^^-sM^s 

ttlfc!), HIPl/^H3 10 (Ell 4) 
i:i:4>{c, ^-^HSr I /Ftr^QtMtl,. cod 
ii&S, <BB*5*;i/7 1«©VIP1/^^V4 0 8 (El 
1 5) ©f*jg4>HI PA*US>>l*H3 1 0(Dft&tm 

[0 2 9 7] ^fc, HIPl/^^H3 10fflrt§li 
CPUtf;i'4ffi^tlJU < flt:J:ot, ^rAi/ 
F^7 ; ;U8^UTCPU^7 i ;i'4til^ixSo ccoja 

JhiBfcHHIU 88M5^fcafc-3^TfTfcii,S. 
JifcTUHdU 7r^7S 4 2 4t^S„ 

[0 2 9 8] ^r>v7S4 2 4 ((BB^^MT?) 

)U3 1 (Ell 3, Ell 6) *#ibt> /\— KfriTS" 
= i lx— i/ a > S 4 0 9 7 1 

"*-S*»S:&»**»rr*. *^SE^JT-ii, MMBHgClOW 
R (PORTB, D*. I/O, WR) ^W**^^ 
;!/-> ^ J- V — is 3 > S 4 0 2 £i£fT U ^— *S#r*l* 
T'feSCDTN Xf-i/T-SS 1 5 ©JJLa^^fTLfcJl^ 
14 ryj 7r^7S4 2 5 ©£Q3IiC;|i£.5o ^ 

v7S 8 11, S 8 1 4(Z)Ma*llfTUfc«^rtt r Nj 

[0 2 9 9] Xr^7S 4 2 5 (ffiBK^^-^MSr 

* Sr^-^MSf i /f ^e^i/ 9 u cn*(S^^ 

r;i/7 1 (Ell 3) {cSfo ffiEB-trvn/T 114, t 1 -* 
H£rS4 2 1 (Ell 7) fcjga&bT, HfScy-^^ 

10 3 0 0} &.±<D^smtfimr-r^t, mnox^v 

7S409, S424, S4 2 5fflJM4^7U *t 

1 l©i!LS^2>o 
[0 3 0 1] El 2 0(4, ss—W^T^Jls^-tmm 
S42 3 (EH 7) ©pijffl 7 □-?•■*»- h£^- 0 
[0 3 0 2] m.m^JV-> * i 1/ — i/3> S 4 0 2 (El 
17) fcSfcfrbfeBJR, ^-W^T^J^—Pmr 

jeu;s42o (Eii8) ifiumztizt, mm^jv7 

I/F^;i/9«c^U EI2 0cD5B$&{c^5o 
[0303]^r-y7S501 ({BBB-*"— P • a— H 
£&) T-, ?-*WgiI/'F*7 : )\sQ\3., SMLfeSiff 
f-^ SA- f ^iT^r;!/^ 5 1 V-^ 2 - 1 (El 
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3) rt03-F#|RCiQJ|-rs. «|*.K* HxM^—^* 
^ U ;t^V 4 0 3 f*|ffl VD Mr-7;UV 4 0 4 (Ell 
5) £>*lfc®i%, S">3tf;UDMEm, tMff 

r-^.DATAI l"C HD ME, DATAj lCg&rt 

05 So HKDtt5;tjl^**H3 13 (El 1 4) 

S#*&ftfc»^ ^rj-Kffi^fg^- r D 3, D2, D 

1 , D0j S l"C_HKDC, D3, D2, D 1, D 
0j 

[03 04] fcffi^rJl/iS Ul/-^71 fcvv- K^x 
10 7^JU^% 3.\s—*2- 1 t-r3-h-^*s|f|C^ 

>V7S 5 0 3fc#£o 

[0 3 0 5] ^^v/7"S 5 0 3 (C HDME ?) T?, 

t*— *M8rI/F^;i<9 (Ell 3) 14, S^Ufcn- 

15 K# r C H D M E j X'&ZIPBfr&mmtZo rc_ 

HDME j T?S>nii r Yj *5ry;rS 5 0 9© 

MStr^So r C HDME j T-fcttftli r Nj tC3t 

<fr, y7S 5 0 7CD®at:^So 
[0 3 0 6] Xt^v/^S 5 0 7 (C_HKDC?) t?, 

20 5 ; -<5'®gTl/F^7 i ;i/914, Sfiufen-Ktf rc_ 
HKDCj "C-feS^S^^JWrSo rc_HKDCj 
T?&*Vl4 TYj Cjt^, ^r'v7S 5 1 3(DWMK.& 
■So rc_HKDCj -e&tf-tUi i"Nj tzMfr, 
7S 5 1 4<D9HMKi&Z> 0 

25 [0 3 0 7] Xr>y7S 5 14 (17-il) X\ "r— 

*str i/F^;i/9i4, §«u&3— K#u-rix£* 

^U&Wt§l!r£j4, (El 2) 

ifLas^T-rso 

[0 3 0 8] 7rv7S 5 0 9f, ^-^MSf I/F^E 

30 7^914, n— K r C HDME, DATAj SS^f 

St, 7 s — ^/€ l Jt5 ! ^l/H 3 0 3|*I©HDM^ — ^1/ 
H3 0 4 (El 14) ^§8IT^-So 
[0 3 0 9] ^t^v/T'S 5 1 37?, 7 s — ^Sff I/F* 
^1/914, 3— H rc_HKDC, D3, D2, Dl, 
35 D0j ^g^-TSi:, Hl^-b •rn-y^HS 
11, H3 1 2F«3CDHKD^— ^;UH3 13 (121 4) 
£»£#;L, 5!ia*iSlT^-5o 

[0310] M.±<z>mm&ifeT-r2> w 1 7 ©^^^ 

7S4 2 0^7U Eigwx^^rS 1 0 3*fci4S 
40 1 0 8CM5, 

[0 3 11] CCQ4-5£LT, {gJi J E5^;Ui' ^ aV— > 
a > S 4 0 2 ©feStf^-K 17*?;!/ 2 1 (Dr—y 
;u^V^^tS^ixSo *43, {Rffi^e^i^ 7 l£ls! 

45 EI2 0{c^-T5 ; -^SfrS4 2 3©«!at:^to^bT 

^ffitJ^VN^-^H^fJOa, 0UX.14S 5 0 9 

;i/T-^gSfffllS4 2 3©ft§4i§fx5;J:& 

50 <^ mmwmn^-7)U3 1 (eii 3) 
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So 

[03 12] 02 1li, {m^T^-fWSt S 4 2 1 

(017) ©i^ffl^D-^-bfc^o 

[0 3 13] ^- K ->x7€f;i/i' U U-i/ 3 > S 4 
0 9 (017) £*frUfc*£*, {gSH^l^-* M£r 
jgl»S42 5 (01 9) A^S^ttSilx n-F^i7 
€rJl/2 1 (013) li, Jgffr^^-* i:> Jgfrft 
©tifffi^-^Sfr I/F^^JV 9 fctfcl&U 1© 

[0314]Xr»^S70 1 (Jv-K-HBB ■ 3— K 

r-^MS^f^UV-^Tl (013) |*ICDn 

0 3rt©HDMT-7M3 0 4 (014) ##§#x. 
£*lfc»l!N TKV*«#ADRSi:®J?T^-*DAT 

A£^>>#;i/ r C D M E m j t r D AT Aj fcm&t 

5. VKDffi^JV^^V4 1 0 (01 5) &m 

%m*.c>titzM&, ^n-KtBAW* r D3, D2, D 
1, DOj £ rc_KDC, D3, D2, Dl, D Oj 

[0 3 15] {SiS^T^S^ * 7 1 K^:n 

>y^*S 7 0 3£ig£o 

[0 3 16] *y«y:TS 7 0 3 (C DME ?) "C, 5 s 

-^jewi/f^;^ (013) «, a«bfc3-i* 

*s rc_DMEj ^afeSA^S^fiJBf-rSo r C DM 

Ej r Yj IzMfrs ^ry7S7 1 OeoaaaC 

i^So r C DME j f&Jtftfcf r Nj tCjft^ 

T'S 7 0 7<DtlimiZ&2> 0 

[0 3 17] 7 0 7 (C_KDC?) 7 s 
-*H3?r i/F^.n/sau g«L&3-K# rc_K 
DCj T»*S*S*»**Wr-*-3. rc_KDCj ffetl 
« r Yj iZMfr. 7f^7S 7 1 4<D9miZ&Z 0 rc 
KD Cj f&ttixfcf TNj fCjt^ 7 0 8 

[0 3 18] Xr>y7S 7 0 8 (17-jlil) Tn 5*- 
>H»f I/F^.W/Qfck gfSUfc3-F;&^-fftC<& 
»M Lte^menzte, (02) tcc^-^^ffl 

[03 19]7r-^S7 10 (VDMr-^ttf 
X.48UI) T-> ^-^jgfrl/F^^gJi, n-K rc 

DME, DATAj 4S^"TS i:> {RSI? 5 — **^»J 

; &r;i'V4 0 3rtCDVDMr-7;i/V4 0 4 (01 5) 

[0 3 2 0] 7 1 4f, 5*—^ JEW I/F* 

7=;i/9 tt, rc_KDC, D3, D2, Dl, D 

0 j iSM^—^—V^Jl/V 4 0 9 F*I 



©VKDr-7 f ;i/V4 10 (015) £*£#;L, JffiS 

[0 3 2 1] JiU:©#UI#*!7-rSi:> 017®*^ 
7S4.2 5 4H7U Xtv7S 4 1 1{C^S„ C©£ 
05 -5£LT> h'^T^^i/v'^a.l/— >a>S 4 0 
9 (D^^iSm^)U 7lCr- ^l/-^ P iSZ. # 

-r^-^jgfrs 4 2 i©*rac*«>a*i,T* 
10 *&, xms&mv&oic, ism^j\y^mt>^ 

^—fWMrttm, 0J*.tt S7 1 0&5fe9-£SlibT*5< 

4 2 l©rtS*«*e**C4:3fe< s WfiHKHRT- 
7>3 1 (013) ©rt^*§#xS^tt^> Gt^ 1 
15 — * x ) ^B^I/^n— K £ iT^ril'i/ 3. a. b— 

[0322] i*-7yh7u??&mz£2>m / E(Dm 

Wl 0543«tV08{c^L-fc7'D^A^JK:j:!3 > 01 
7~0 2 1CD7D— ^ — h&ffifflUT^Cl&fNCO^ 
20 TKBIWS. »2||M0iJ®iRfSltgi3^CD^CDiJ£H^C±4«)-r 

o^A- ';^h©^lff ; i:^2fT{coVNTS£B^1-5Cl 

[0 3 2 3]i2^tPJH^t^ 09fC^bfcCP 
25 U^E5 ; ;i/4{r < tSi!n ! S7D— fcj^ecDSSjgfflTrSSo 
[0 3 2 4] 5fc©:/n^A#]©SB lfffcJu 1/ 

0#— hB^frl 4*5^3— ^t*;H 5C, (PB 
1, PB0) = (0, 1) SUi^u ^3-y^;n 
5^-ThiJ^tr;H 3tl (D 3, D2 , D 1, 

30 do) = (o, 0, 1, o) si:v%a%>®-e$> 

i/a>t?ffV\ fCSSSS^ — K'i'x.T J E5 ; >'l'2 ICS 
»St5, ^©7 , D^^A©^2fT{i > ^r-Vh 

U^X^E^H 3CD«!I8 (PA3, PA2, PA1, P 
35 AO) = (0, 1, 0, 0) SI/0/t?-hA€r;H 

[03 2 5] «ROM7'KL/^l 00 1 HGDi&S)) 09 
40 ®^fi'7'S10 1t% CPU^7 i ;i/4{i, 7n^5A 
*^>^PCffl1iS riooiHj ^Slf#fSo 
[0 3 2 6]^ry7 , S10 2^ CPU^MIi, 

«itgHiSFETCH (1 00 ih) s^jgsu mmm. 

I/Ftf;V5CSt, 
45 [0 3 2 7] ^^>j/^S 10 3-5, mjBm60m9"7fr 

[0 3 2 8] 017©7ry7S4O 1T% WgEffiRI 
/F^E^5 (01 3) Wu «SI6MIS3W?^-^U3 1 
(016) CH»*»«|l*n-CV^T, ao^-©§||&©lfe 
50 ft 1 ^fcUTV^S^> ^i^^S^a (017) . FE 
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t^5©-c* r Yj tzmfr, wmmfcism&toi it 
It. 

[0 3 2 9] ^f^T'S 4 0 2"C, {S^^l'i' 5. J- V 
— >a>S4 0 2$rHfft-So P*ffl7D-^-h£0 

1 8tl^f o 

[0 3 3 0] 018CDS6O It, (5^^1/7 ltt> 
S$StEH& I /F 5 * e, b fcSSttEH23t F E T C 
H (1 00 1H) (07ffl 

^) c<t!K <gffiwn& tmemi o o lj izmk-rzo 

[0 3 3 1] X.=rv7S 6 0 2X\ QzM^frl Hi, 

fcmmm. rME m i o o 1 j =e y s^m-r 

(MEMWfBO ^J^So MEMH& 

[0332] S 603-C, iSM^;V7 1 fct, 
^7A^t'J ; Er;i/V4 0 lrt©VPMr-^M4 0 

2 (015) $#iU 7^;i/rMEM100 1j CM 

m-rzmvm. ta2 o i j (05) *mmu wmmm 

-^Sff^tt (S4 2 0) ii;H/w$ns. 
[03 33] &±T\ m.m^JVi' 5. 3- V—is 3 > S 4 
0 2#i&lTU 

[0 3 3 4] 09fflXr>y7S 1 0 4T% Wmm.1/ 

F^7 i ;u5{iCPU ; E7 ; ;u4tMf3ffi ta2 0 lj *m 

to CPU€f;i/4lt RDfc r A 2 0 lj 

[0335]^ry7S105t, CPU€r^4lt 
ROUE TA20 lj £8P#fU TMOV PORTB, 
#0 lHj T-feSh^lt-So 

[0 3 3 6] ^f^rS 1 0 6T% CPUtr;U4lt 

IU r Yj cjfStr. 
[0 3 3 7] Xts/T-S 1 0 7T% CPU ; er^4lt 
IW»U«:#^CJ*J5ir*W6S»IOWR (PORT 

b, #oih, i/o, wr) *aaau «tEW»i/ 

[0 3 3 8] ^v^S 1 0 87, J^aiHlESMSU-^ 

[0 3 3 9] E17O^ry7S4 0 1T% «fgW&I 
/F^JVSte, {gSt^E-7^7 l$D?t^tB-r* : 'if5*>CD 
*IKftfT-5. -I OWRHi&fcJu 0 1 6 CDflttgHSam^ 

fcbT^StbT r Yj £3itr MttMRIOW 
R (PORTB, #0 1H) WB&E&JM lCSt, 

[0340] ^7=-5/ 7S402t% mB^JVis Ij-U 
-fa>S4 0 2SHfr1-5o 

[ 0 3 4 1 ] SI 1 8CDS 6 0 1 7?, fflBX&fbl 1 5 
li> igfflMaHafty-r^ (07*§a) fc«fc!)> SS5i6W 
ftlOWR (PORTB, #0 1H) £{g*FJ|g&KDC 



o i ess**-*. 

[0 3 4 2] yl^v^S 6 0 27, r Nj ■^•MtSo 

[0 3 4 3] 7ry7S6 0 4ts ""Nj ^ittfo 

[0 3.4 4]^r«y7 , S6 10^ TNj -^iitro 

05 [0 3 4 5] Xt^^S 6 1 27, i~Yj ^ittfo 

[0 3 4 6] ^ryT-Se 1 37, (gflLt^U? 1 ©<g 
S+-t3-^ : Et;1/V4 0 9 (Ell 5) 7#— MB* 

VKDtB*l^^^V4 1 0Kl{R^-rSo JWfcftfctt, 
10 ttl?aK0l£BI&C, ^a-d^tti* (D3, D2, D 
1, DO) = (0, 0, 1, 0) t&So Zti**-A 
TjGUI 1 8 ICHWjU ^-7h';^€r;H3(Z) 
£*>£2#g©tiWj£ rij t^-§ 0 
[0 3 4 7] J^y^S 4 2 07, C (5®^ 
15 7*;i/7 1^0DS§ii»£fTo&©7, ;\— ^iTtr 
-M/^-^SJffS 4 2 3 **B»>-*-So 
[0 3 4 8] 02 OCDX^yr/S 5 0 17, ^-^Mff 
1/^5*^9 tt, VKDtHiJP^^V4 1 0*»?,^ 
^tiJUfc{S^3-KKDC (0 0 10) K^iT 
20 rc_HKDC (0 0 10) j «jfet5. 

[0 3 4 9] Xt^Z/S 5 0 37, rNj 'sjIMj. 
[0 3 5 0] Xry7'S5 0 7t% ryj ^-MtSo 
[0 3 5 1] ^rv7S 5 1 37, ^-^Mfrl/F^E 
7\n/9{£, f\—Y^^-T^ ; 7 : )^2 lcDHKDtHTJb-^ 
25 ^H313 (014) fflr-^^HftSo 

;\— h*>t7a:r j E^;l/2 1 OO^n— VBv'JV 1 5 <DtH7J 
(D3, D2, Dl, DO) = (0, 0, 1, 0) 
?), 0BH*^7 HBIi:il£-r So 
[0 3 5 2] W±T% 02 OfflMa^TU 
30 8<D«ra*»TU 09CK3o 

[0 3 5 3] m9(DXTv7S 1 0 9T% CPUtr;!/ 

Tm^r TDONEj SS«-T5o 
[0 3 5 4]^ry7 , S110t% CPUfr^U 
35 I/— ^4{i, TNj ^.Mfr, XT-vyS 1 0 I'nSS. 
[ 0 3 5 5 ] JBLt* , 7 , D^^A©^lfi : B©i'^3.p 
-ya>W7tS. 
[0 3 5 6] 1 0 0 2H©$Q ! 31» 09 

cd^^^T'S 1 0 1~S 1 0 6t% PC<Dlitri0 02 
40 Hj 3tf#2)>e>, TMOV A, PORTAj fcCD^S? 

5. 

[0 3 5 7] Xrv7S 1 0 7T% CPU^^Ii, 

«H»bfc*^c»jiS-rs«tteB»ioRD (port 

45 A, I/O, RD) *£fifcU MttgHft I/F^E^l/5 

[0 3 5 8] X^^7*S 1 0 8Tn JBHBBjaai"^^';!/ 

[0 3 5 9] 01 7CD^t 1 ^7'S 4 0 If, C®atgH 
50 &IORD (PORTA, I/O, RD) fcfc016©$& 
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[0 3 60] ^fy7'S403 (M* l/F^JV^ X 
3.V—i/a» AXI/F^E^I/e (013) (i, 
g&iEMgSlIORD (PORTA, I/O, RD) £S&^ 
fi^ TADRS, /CS, /RD j &£fK§£tM-£>o 

[03 6 1]Xry7S410 (*> ^ iV- *P*g I /F 
SOS) T% ;UI/F€r^6 (013) fct, iffi^ft^ 

[0 3 6 2]^rf7S4 1 1 (i/XrAI/F^ 

ws- (0i2) saw**. sB^s-ffcojssiwmsg 

[0 3 6 3] ^rf7S 4 0 9T% A-K^xTv ^ j. 

[0 3 6 4] WT> A-H^i7i'Ul/-S'3>S4 
0 9<Z)f0MI£8llJ§-tS. 

[0 3 6 5] 01 go^^vrS 80 If, K^ac 
T j e5 , /U2 1 (013) tt, iTPM-ffMEM# l"0j 

rNj -xjitr,, 

[0 3 6 6] Xr-v7S 8 0 4t, A-^i7 ; ef;i' 

2 lit, m=m*5i/o& roj *», tTte*3*^*uw 
^mwmom#m8ii-4 *M*rm u r yj ^it 

[0 3 6 7] ^ry7S8 0 7t-, 7Kl/^ADR 
S# rpoRTAj #4MrU r Yj ^jttfo 
[0 3 6 8] 8 1 4 (*- h A2»*!LS1) T% 

a^#- h ^e^uh 3 o 9 it, mffimmz.m-3 z&tm 

118 »)^;*©*5A»e>2#g-eJb&»£3§ 

D 1{± r l j -efcSCDTN A;t»#— h A^JV 1 2 CD A 
*PA2% ri j t^So «t^t, A2Ptf-bA£ (P 
A3, P A 2 , PA1, PA0) = (0, 1, 0, 0) 
£ff So A^tf-b^T^H 3 0 9 (014) CQ:r-* 
{£> H I PA^jbi?^^ 3 1 OfciBtt^tlSo 
[0 3 6 9]^ry7S42 4 Itia&ETMHt? ) 
T\ K^ai?**/* ^3>S 40 9©£g^£{5 

m^zrfrizmm-rzfrvm-tho porta ( ) 

0 1 6 ffl$S|jgMf&12R^ - 3 1 £&^©T% tn j 

•^■Jttfo 

[03 70] W±-&. 019 £0114^7 U 017© 

jaa^MSo 

[0 3 7 1] 01 7cD^r-v7'S4 1 1 (>>XfM/ 

8Ji, HIPAAl/W3 10H->UV-i'3> 
IS*ftR*ffil/t, *?«^IH# (0, 1, 0, 0) IP 
*,r#0 4Hj4, ^r>^S4 10 ($/ l/-*IW 



»9t 2000-35898 



[0 3 7 2] X^y7S 4 0 3"?, ^XI/F^JVB 
(i, r#0 4Hj *S^U fcSStgWgU/F^^i/SK 
1U M^CPU^;u4K:ail-o 

05 [0 3 7 3] i9ffl7ry7S10 9f, CPUtfJl' 

Hj SV^^AlC*S«fl-ri.o 
[0 3 7 4] dCDJ;?^ »2|QWf>IK:J:ixtt> SfUfg 

ifi^jfc^ mm.^)^m.mr^hx, j\-vv*. 
10 Ttf^UI/- ^3>£gt-£BSft8&Aii£MiSgT- 

tX; j.u^>3>«g*tK^iE*^-rsc:i:55c 
<U IEfit«:^53.^—>3>AST-gS<tdK«:So 

[0375] is i mm&kD «ta (ss^^s 

20 3 flfefflMiailIgS©^^iU—>3>i^*^ 
Tti-$>-rc:i:#T-£So 

[0 3 7 6] ^ £<5gffl-r 

30 A^ ; E5 ^ ;^cDV^■r^^* i {cMm* s ^)SA^ ffi;*ptf- HSItt 

iEmc»ftbTv%sci: *sfit*>«> m^-h 

utMi-rs-fctf-t-^So 
35 [0377] im3mmmi mimm®m£vm2mm 

n> IORD, I 0WR^AW*£irr588tgW!&C<fc 
40 ®^-*§{s«^gH£<fc3«l£§l*A*l5S9 i *i 

rA->U I/— ^43 ■tV^rAS' 5 J- > 3 
50 >©iSS*li, '^StCiiSb-Clg^^l/fflSSfHSB*^ 
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J ^ ^+ *r —m *r /Jjk, ^^^^ 

m * 



*U fiUMBB%7*/l/i/ Ul/- 3 > £ J; o Tft#t- § 
[ 0 3 7 8 ] B 2 2 fcfc, #$gf?8<Z»;^A>> 5. a 

(D&zmmvwmyvvzwz&Zo m2 2tmi 3 

&**it-r*US> SB 3 HSfcWiSii 2 summ:* w-*^- I* 

>>i7i'5al'- *2- lScSUi&I/F^;^ 4 fcn 

<D&t>ti>2>o i'UV- ^3>&B©S IOSJfr? 

2 3*5<fc^>';7';bAm*I/F^7 ; ;i/S_SIO (0 
2) sss^bfeo »iai/F^;i/2 4i:M7l*I/ 
F=e^)U2 SttCPU^;^ 2 fcg^ftT^a.i' 

/F^;i/8i:<iSij(i{cS;{tfc4)0DT-feS«, 

[0 3 7 9] Sli&I/F^ir;b2 4Hu /n- F-^T*: 

7=;i/2 2 a>£©sy&<2*g*m^£ c p 11^5^4 2 ice 

CPU^;i/4 2iP4.^-K>i7a:T^7 ; ;U2 2 

[0 3 8 0]nxg^I/F ; Ef;i'2 5(t ;\-KH7:n 
t^t^u 2 2 *» e. ©/ixMfiJcS^fs-^S c P u^;i/ 4 

2Ce*.fe>K CPU ; Er^4 24>6M-Kl>x7*T 

[0 3 8 1] ^»;T;i/Affi^i/F^r7 J ;us_s 1 o 
tt, S I 0W¥2 3*»6A**ix*«-9*!WlbTi^l 
^7*^7 2**V^ttBfS©aa«MW*S_RAM (09 2) 

csu * &fi0B^5*;i/ 7 2 & s v \ tepfrfecommmm s 

_RAM*6A**n5fl»tfiil/TS I 0ffi^2 3 
[0 3 8 2] tt3£IEMK33lvC6, E32 fciasbfci'^ 

m&m£vm2mmmt[mizmmT'%?> 0 s&c ~ 
n * -e ©sawrc Jiffiffl £ ti h z. t *» o feai&tyni 

itS_INT, D M A^SS_D MA*i iV-> 'J 7;b 

Atu^i/F^s.s i o&mmtztezx. 

[0 3 8 3] H2 3ti&39BEMC:£ttS^— K*ji7' 
€r;i/ 2 2 ©«J5£E3T*& ?) , B 1 4 fc jjt UfciB 2 Zmm 
fc*B-*.rv— FfrxT*?*^ 1 t!^bt> HDA^ 
1/^H3 0 6M§DMA^;i/H3 0 5, *3J;tfH 
S iat£l/^^H3 0 8tt£S I Otr;m3 0 7# 
ftiD^*XTV>€)o DMA^rM 3 0 5, SI O^t^I/ 
H3 0 7i±> ^^AI/F^T^Sfcg^ft-Si:*: 
fcfc, ^vetV^gsRI/F^;!^ 5, ffl&I/F 
^24^^^, HDAaS^l^X^H 

3 0 6, HSISSSl/^H3 0 8tt, ^-^Si&fl 
/F*5*;U9i:«8ll;S*u Jx-^ftD MAtr^H 3 0 
5, S I OtrJl/H 3 0 70SSf©fefi)Cffiffl^5 i: 

[0 3 8 4] S I Otf^Ha 0 7(i, SIOW2 3 



£ggf§S£*v> S I Oig^ 2 3im^Lte^mmi%3i£& 
«*n, Ilr-^^SftS. S I Otf;i/H3 0 7 

fct, a«j»5fe*»6iM-r h^of'-^ftsws+ai:, ay 

&#K#e-»SW&* I /F 2 4^LTCPU 

05 ^7=;i/4 2tm*-rso *e>fc, sd^-**^-** 

t 'J tr^H 3 0 3 CD MAfiSt DMAtf 
*H3 0 5 Cr-i'fiaB^DRQtHttti. D 
MAtrJUI 3 0 5 t^-^^S^B^D R Qifi^it 
m-fZftZil. SIO*fM3 07lt UWhCDS 
10 {i-^-^DMA^T^mS 0 5 fcffi2rr&„ £*x6ffl 

[038 5] HS IKVJ>7*H3 08JC(i, CPU 
15 j Et s ;1/4 2©* bT^fcJi&ililJBK^U^JGtir 
©;t5 ^ — * 5 d fc#T* g So 

[0 3 8 6] DMA^rM3 0 5tt, CPU€r;i/4 
2S^$-rK7 i -^<eS6*Bl|gK:^-S*)CD-C, -t 1 -^^ 
* U ^^;i/H 3 0 3 ©RlfS©^©l2ilf*3^*ffe<3D«® 
20 fcte&bfc!), SIO ; Er;bH3 0 7t©Ht*r- ; J'fi 
i££fr-5o *Hfflg^JT-tt> S I O^t^I/H 3 0 7T*S© 

b fe^— * * * * u *5*^/H 3 o 3 izmm-rzm 

[0387] D MAtril/H S 0 5 tt, SIOtrM 

25 3 0 7i»^T-^6SS*IfD RQ^SttftltS i:> 
CPU€r;i/4 2^^gBfflCS*(3^&/^S^I / /F 
; Ef;i/2 5^btCPU€f;V4 2CfflAt5„ CP 
U€rJH2lt MXg|SitS*M-9HRQ*§[tM^S 
i:, n^ffiffl^qTM-^HLDA^M^S^I/F^^U 

30 2 S^btDMA^HS 0 5 tC«^-fc fcsfofer, >»t 
XfcHSfc-rSo DMA€rM3 0 5tt, ^^ffiffl^RT 
fs-^HLDA^fil^t-S^ S I O^E^l/H 3 0 7 tCir 
-^te^nJfi-^DACKSjI-ro S I O^r;i/H3 0 
7 it, ^-^te^BTd^DACK^St^-t-Si:, 1/t 

35 -f h ©SM^— ^ 4 DMAtrM 3 0 5trtB^J-r^o 
D MAtf;UH 3 0 5 ttgfsir-* A^V 
^H3 0 6{dfSiWbfc^ r-^^t'Jtr^HS 
0 Swm^OTKPXfCgfS-^— ^<&»#3itfo JJl±© 
MSSi^fJilU DMAte^*Si^T■t-i)i:^ DMAtr 

40 ^H3 0 5lt ->t*WttK#«***«HKbLT-»t*SS 
*I / /F^e5 : ;i/2 5^UtCPU€r;i/4 2{dmiJt- 
5. CPU^;U4 2tt, *Sftfl3b&»t^HlsaS9lfll 

HLDA^WISI/F€r;i/2 5MttDMA^ 
45 ^H3 0 5tcjg-r£:i:4,£, n^fiefflii^rS-rSo 

[0388]E324«U ^3 HJE^Jt^JtSfg^^U 
7 2 ©#tfi£HT-& , E3 1 5 fcm bfc^ 2 ^Ji6^J(c43lt 
50 «<Sffl J E5 s ;W7 ltc^fb-r, VRTr- ^^4 0 6(t 
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gffla&m^TJW 4 0 5#tti0£*lT^S;£#il& 
S„ 

[03 8 9] (BBilW^^V 40511 W 2 3 £:}3tt 
5DMA€f;i/H3 0 5*5itFS I OtfMSO 7£ 
»J6U *feVRTr-^V4 0 6{iE12 3lZ#tfZ 
HDAa§5£l^;**H3 0 6:fc«fctFHS I^SSl^** 
H3 0 8£*fJ&-rSo 

[0390] m.mmm^ji'V 4 0 5 at, si 0^2 
3*/rbtsmufc^*aisbT, 5*-***';^ 

^©HDM^— 7;i/H3 0 4*fel4VDMr-7M4 
0 4^l3tlS$-e-fe»3, f-iJ'^^'J^l'fflHDMr- 
^;i/H 3 0 4*fettVD M5 1 — 4 0 4 ©f3filF*l^ 

saii/ts i o««? 2 3*^uTaMre*n«j;v^ 

m^—** * U V 4 0 3 £»#&tr«k d id bT * Jx^ 
U &St^ SUKflffSbfc^A (MODEM) TJS 
ft • «!EL&;fc^-*£E2£^-rS_DMA£*ij;8 
b TiS^-^ p< ^6 U V 4 0 3 {C D M Ate^-T S i -5 tr 

«S_SIOhS_DMA§ffifflUt, ^©IBtlli 
^HDMf-^l/H 3 0 4*fc{iVDM5 i — 7M4 0 

4 izmm-t *wiw? s» 

[0 3 9 1] VRTr- :7>V4 0 6 SIO€r 

)^<Dm.mms. j pmm^- h\ if ©mm; t ^ * 

[03 9 2] S/'J 7Mffi*I/F8iS_S I Oii, 

5 I 0SS-?2 3 tmfcZtU jlfgffl^SI i: 31®^- * £ 

^ur;i/Atii*i/F^gs_s IO 
BU CPU ^e^;i/ 42ffl^b 7dHr£ J; *) (ESiifa^ 

;bV4 0 5^bt> am K ^U^-f 

&if#a95£;**vSo '>'J7;Uai*I/FgtS_S I 

o ifi i y u h ftomm^—S 1 -&&m-f s t , u t;ua 
ma i/fms_s i ott«&**u»Ms_i nt 
(ni2) cwa*««i9*-m*-r*. wa^WBawe 

i/fsis_s i ofr6mf-**«»a^, * 

* U S_R AMrttC^fig^nfe^CDlBfiS^VDM^ 
-^;i/V 4 0 4 {rDMAteclSrBB^So 
[0 3 9 3] DMAteSI^TfSi:, 
V4 0 4fflFWIt /v-h-j^t^;^ 2fcr«;*ft N 
r-^ J!iil«:<t t) H DMr-^l/H 3 0 4©^ 
Hlff^tlSo 

[03 9 4] m 2f£Sfi0iJT-fct, m 1 4 tEl 1 5 fcfcJUfc 

#^^1/^, flBB^^titetrSft^^/fcH: 1 : 1 
»Jfc©H«fc*S#, mi, JB33HKM7?fck ±M©<J: 
■5£2 : 12*SS©H^iC&So a]*, H—Wx-yeZ* 

fr*mm- s^tscDif^^;!/** i:»&*stig* i o© 



[O3 9 5]025tt ttffi&HftjfflR^-^US 2 ©1*3 

mmm&!.7—7)\s3, 3 i©i**g 0216, 01 6) tM 
05 tt-rsi:, 77^^»te.n'rvNS^#m* s feSo > 

©77^£*##;tsti£#f£So rij -r- 

$> oT5l?S©3fe{^-&^{i, (SS^^btrjffiK-r S 3 i: 
tf-eg, roj T-**vl£, M^e^i/ijliR-rsci:** 
10 T?§&^. 

[0 3 9 6] C©£3fc, 77^**§#^.S^^T% 

fiffl^^i/ifli a ^sip^^-r s c $ s ©t% 
15 ;i/©a#i©^3£#^{c-t:-§sJ;?tc:&So 

[0 3 9 7] HI 2 5 (A) fc£, ;\— K^*-7» J E5 s ^/2 2 
-eSIO, DMAte^ffo®^-, 1212 5 (B) fcfc, {£ 

^^;i/7 2T-Sfibfc^'J7';i/7 ; -^%S(sU 

2 2 ©^-^ &M#r -r z>M-&<Dmmmm 

20 SSKt 1 — ^;i/3 2©F«3g0iJ£55Vro 

[0 3 9 8] CCTN fg3fl|Sffi0lJ£;}3(*S, CPUtr 

T% 02 7, EI2 8 43«ttF0 2 9C«t»)i5i^U WT© 

25 iM«jwicD«ai*P3»c-r«. 

[0 3 9 9] 1212 7©CPU^E7 ; ;i/^^ jlU— > 

(i, l2l9©7n-^-^-bC, ®ja^S^©W»IS:^^ 
yn57fy7 (S3 6 1) , ;t^ig®^fflSi4 
30 fx5»m^ry7 (S3 6 2) , SUii^Cgl-TS^. 
r>y7 (S3 6 7, S 3 6 8) *i iVM^WKtWrs 
^^^7" (S363~S366) 4Wi^^^^TV^So 

[0400] m&frm&vmm^^xm&.m&omm 
cpu 4 2 j&nH&#«iiH?, ^ mmm? vim 

ffi*t-rsfe«>^ c:©«t-5^«t^-r 

5XT5/7S361, S 3 6 2<£SUtfcA s , Hl^Cfi, 

c putf;^ uy-i/s >©ms iiJiaji bt, iu 

40 a^^S^<£§l^^tSJ:■5^cbTV^So 

[0401] ^t^t-s 3 6 i (iua^s^w?) T% 
/n — k ^jit^^u 2 2 ©v^■r^^^©•t^^' c E7 ^ ;^A s alii 

^S*ff ^* b, Sia* I / F ^E^;i/ 2 4 bT 

cpu^v i ;i/4 2{cA*^nfc^si^*ij»rt-So aia 
7©$qjs{c;£s 0 iaa*gi*e#««w«re3&:H-ntt 

TNj {CM^ 6 2©iO!a^So 

[0402]^ry7S 3 6 7 (Sia^S^lI?) T% 

cpu ^tt 1 ;!/ 4 2 at, iuii^s** s s^'sitg* i if a ip^- 
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S 3 6 8TJi^©ffi&#«Bl**T-3. BUHft 

spifcr-r:5fc«>£, s i o^e^i/H 3 o 7«tt*>?>ai)ii 

5 , DMA^I/H 3 0 5 ftSMrT 

ia»3>hD-5 (H2®sy&ftME 

■ S_INTCffi3) fctSttT, Wa»S*<Oil»*1- 
5£fc*&£o l!|j&.fr:3>hP— CPU : Et;I/4 

^-sfrsii^-rafccD) sm^-rso cpu€t;m2 
027 <Dmhm*wvBiirz fc-e, s-jiw^iaa^tt 

So 

[0 4 0 3] Xry7S 36 2 (MXWifcg*W?) 
t% /vxwms*m* (HRQ : y^Jt^ M 

A J A^^*VfcS^ C P U^E7*;i/ 4 2 tt-tfttfStt ifftB 
*»«*»*^atyirU Sftnri6T?**X«, ryj Kit 
7r«y7S 3 6 3©«Mfc^S. Sft3pWIBT?*n 
«, TNj CJd#, ^tv7S 1 0 1<Z>«1«K:&S. 
[0 4 0 4] ^^7836 4 (^X<£fflfFHD Tf, C 
PU j Et s ;1/4 2{±, J&T«DJ:3C'tX«ittr*«Laft 
--fr-5o *^JT*{i> l&Bj£fgJjic?-sfc#>c, DMAtr 
M3 0 5£tt*»£/t;*g^*s*»*>!), DMA^rM 
3 0 5W^X*&m-fZ&fem.W-th-b s , HBBKIi, 

^B*tt^<©«aiHii!S*»6«*6n*©-e, hxt— 

[0405] CPU^r;H 2 fcfc, stXSatfeSftttl? 
5 i:, M^tsefflfflTfS^ (H L D A : K AC 

K) ^UI^I/Ftfil'^bTDMA^HS 
0 5 {CjI-To 

[0 4 0 6] ^ry7S36 5 O^ffiBO t?, CPU 
^;i/4 2l± > ^X^fflMLlsX, M*{£fl3*g£DMA^ 
fM3 0 5Mt. 3®m, CPU^;i/4 2#n*£ 
MSrrsi:, CPU^;Hif5r*)5Q^i-t?#^<^?)o 

[0 4 0 7] ^ry7S3 6 6 V^MWLt) T-, CP 
Utr;i/4 2ll ;t*Wflffi#«W#«tefc*-*©* 
ffOo BP*, DMA^;i/H3 0 5*SDMA5Qacf^ 
/^MMS^fl^-i^^bbTV^Stt, r Nj tzM 

#fSttfllbfc-i:*^mi-Si:> r Yj tJB*, * 
rvT'S 1 1 Otr^So 

[0 4 0 8] XryT-S 110 (:7>-^?) f, f8!M 
*ltf^tt*W<©f^T?fctt*l«, CPU^Et ; ;1/4 2tt 
TNj 'Nit^, ^r^7S3 6 1~S10 9©ffllSa 
t)^-To ^f*±*fctt+W©ffr^T?*fttt, , CPU 

^4 2)* r Yj -Nit^, i!ia^(p»f*fc{ii^T-r 

So 

[0409]ia28tt, ig3 mmntz&v zmmmvm 



mD-zr)U—^><D7u—3-* — b*7jk^ 02 9i£, 0 
2 8©^r->7S4 1 3 (CPU^igR^AHtt/) ©if 
|7D- ^-f— h&jjVt" *>©**?* So 
[0 4.10] 02 8^02 9 5^5^ #7 

05 P— M±, 017©y^rAI/F€7 : ;i/i'U 
l/-i'a>S4 1 l£fiMfflYb1-2>i:i:*)£> E17ffl7 
D-^-hK:, r^aaiiKPiEfb?j (S216), 

raaa*«*e ? j ( s 4 3 2 ) , rgya^®*^ 

m^7j (S433) , Ot^S33<W?j (S417), 
10 r/txst^— ^Ktfttr'j (S418) jfc-ttF r*— ;h*t> 
(S4 1 9) ^iiiPUfecfctfto^So 

[04 11]Xf-v7S43 1 ({gffl^MWfffil,?) 
T% Y-fa^UV-^1-2 (02 2) (i, t&iEH 
$cW^-7>3 2 £#J&LT, l£»e5\«/5/ ^ v- 
15 *7 2, $Ltz.W\— WxJTi'Xa.X/— *2-2<D\\~? 

ti*Qm-tzip*wm-rz>o sgi, m2mmmx-it, m 

V^S*\ ^£ftTV^«5l^^£mUT^S;*P£ 

mmL>x, v^i-v**©^^— * 1-2, 2-2*31 
^1-2, 2-2«z)VN-rn*s^-ts^j»f-r5j;ofc 

b&o 

[0 4 1 2 ] JWfcffjiCii, V-f n * a 1 - 2 

25 tt, mE-r^gwmmmny^rifi rij -e, €ift$ft 

7 2 U ^ry7'S4 2 2 dSM^-r)^ 5 
j-u— >a» &£fr?-s. 33*£, 7?y& roj -r**> 

30 2 - 2 i±s Xf>>74 1 2 (;v- K^iT^r;^?! 

7S403 (/UI/Ftr;^Ul/-i'3» T*, 
/ttl/P^e (02 2) li, «I6BI^I/F^ 
^5A>£$&tgHt&£§t*Ifc&, ig^l^^U 
35 y7S4 10 (^Ulz-i'F^I/F^i'Ul/- 

I/F-E7 ; ;i/8{Cig^s^S:«i(i&-rSo ^ry7S4 1 
1 (^rAI/Ftril'i'UV- i/3» T% ->^. 

40 — K |)i7tr;V 2 2 tSt, 

[0 4 1 3] ^t^7S 2 1 2~S2 1 5fiWrv 
7S2 1 6tfI/Ftr;i/i/Ul/-i'3>S41 1£ 
«^i>. Xr^7S2 1 2~S 2 1 5fcfc, ^l^SE^J 

©0i otmmizmttZo 

45 [0 4 14] 2 1 6 GWgR^b?) T*, 

Y^x.T^n/2 2tt, ;\-^i7 : E7 ; ;i'2 2{C 

fiB»*nfe^a«H? (s i oss^ 2 3 nt:) <Dtm*%. 

zV->3>S 4 1 2 [^©^^©It^^U^ 5. i V— 
50 ^3>*iBilrrs. «Att» A-^i7tr;i'2 2 
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(023) te, SIO ; EfM3 0 7©SIO«?2 3 

K, S I Ot^l/H 3 0 7 ffl^ 5 a I'-i' a > Sgif 

[0 4 15] fc4b\ EI 2 8fc43WC, JUmTOEfb (S 
2 13) ft$fcC*ttBU r>>XrAI/F^7?j (S 

215) -e^iiims^oswi^TUJ&iv^mitt, cpu 

?j (S 2 1 6) (Djm&^xfrz&Slzvx&S: 

[0 4 16] £2£JG0rc& CPUtr 

;b4 2*€.«*6ns«mi#«W-CJ6lir-»N— K^>*. 

[04 17]Xrf7 , S4 12 (A-^i7tr^ 
=-iV-^a» eft*, M>»*ff«K>'t*]g£flm 
j& if C P UifmsfSH^fg^tftStefb Ufc«^r C {*> ^- K 
>^i?i/UV-^2-2lt 7fy7S4 13 (CP 

^r«^7 , 4 2 4, S 4 2 5TfflS»t5 s ;i/5 s --*M*r 

[0 4 18] Xr^7S4 1 3 ®Jltt^fe«l?l<Z3%h,& 
02 9£#ML-£!&BJl-f£o 

[0419]Xry/S432 (ai&&S*{3?«' 9 
?) T% A- K ^i?^;!/^ ; a l/—> 3 > (S4 1 
2) CDtSJR. ;\-F*x7*t ! *2 2 (02 2) fcfc, ffl 
^#«^IRQjWS1^b&*«*«Wrrs. I 
RQiflSttflsbT^fttt, ryj'slft, ^fs»7 - S4 
2 3cd5Q^C:^»3> IRQMHatt0tit4tiit 

r Nj ^ji*, Xr«y7S4 1 7ffljiatf5, 

[0 4 2 0] ^ry7S4 2 3^ Y^^T^fr 
2 2F«3CZ)SIO ; E7 J ;UH3 0 7 (02 3) tt, 
/F^;i/2 4JgfiT*CPU^7 ; ;L'4 2fcttbT»l&» 

[0 4 2 1] ^f^7S4 1 7 (^WS«tt)?) T% 
)\—Yt>^.T^)\/2 2 (02 2) {£, A-^iT'E 
r^>Ul/—>3> (S 4 1 2) ^*S*{f 
^HRQ#}St£<bbfcA»^?fr£¥^t-£. HRQtfrS 
tSYbbTVNftHC, l"Yj -n2I5^ Xrv7S 4 1 8C05Q. 

*K X^yT-S 4 2 4CD#tfllC;f£i> < , 

[04 2 2] ^ry7S418 {t^mm&\&ti) 
T?, a-K'>x7 : &tJ1/2 2F , ilfflDMA : Er;i'H3 0 5 

(02 3) tt> ^Xgsfcl/F^;^ 5*gSJ7:CPU 
^;b4 2 CttLTn^MSfcg^l^HRQfcffi*)?- 
5. 

[0 4 2 3] 02 7CDX^^7"S 3 6 2T% CPU^r 
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tfcfcB-f££:> S 3 6 3-*S 3 6 4->S 3 6 5 t\ 

A*«ttfl2bT, ^US^I/F€r;V2 5^fi-C*DM 
A^;i/H 3 0 5 trii-To 

05 [0 4 2 4] 7fy7S4 1 9t, DMA€rM3 0 
5 (02 3) it, f^^I/¥^)V2 5)^fifCP 
U^'? i ;i/4 2^e»'^{je«ffprft-^HLDA*S^bfc 
*S*fc«W-rs. HLDA$§ffiLS:imii, r Nj 
^3t#, 7ff7S 4 1 9£©££„ HLDA^Sit 

10 A^ffiffllS^mftbT r Yj ^jt^ Xt^T'S 

4 12l£H»3> DMA ; er;i/H3 0 5©i'Ul/-i'3 

[0 4 2 5] 1 2f> DMA€rM3 0 

5 CDis 3. i L/— ~>a >tfS^T-rS DMAtr^H 3 
15 0 5tt, M^BIifcS^fs-5-HRQ*#©14'fbbfc(s-9S 

tU*-TSfci:t)C, -;t*«ttBrrs. S432^ 
S4 1 7^S4 1 8i:ittro 
[042 6]^r^7S418 (-'t^HttfiStHi*) 
7?, >>n— K I >^7' ; e5 ; ;i/2 2f*)CDDMA ; E7 ; ;m3 0 5 
20 (02 3) fct> M^SSKI/FWa^ 5gftfCPU 
^;i/4 2fc**bT* #rg14-fbbfe^N*xM2JJS5t?«-^H 

RQ*m*-rso 

[0 4 2 7] 02 7CDXt^:/S 3 6 67S CPUtr 
;i/4 2&, M^itfiKS«e#HRQ*s^SttYbbfc^i: 

.fflfFprft^HLDA&^fS^bbt. nxg^I/Ft 
■5 i ;i/2 Si^S-eDMA^E^I/HS 0 5C3g-To 

[0 4 2 8] 02 9©^7 i ^7 , S 4 1 97?> DMAtr 
M3 0 5 (02 3) fct, stXSStl/'F^T*;!^ 58 
30 fttCPU ; E7 i ;H2fr^ ^S^bbfeMX^fflftal 
«-^HLDA£gMbfe*>Sfr£ffl0rr£>o HLDAS 
glBb&«**U;f, TNj -Njt^ 7,tv7S4 1 91CI 
^»fcb&HLDA£§«?-ftfc£, ryj 
^^78 4 1 2lzm&o 
35 [04 2 9] ^^^7"S 43 2, S4 1 7-^-r*V& 

y7S42 4C3itro 

[04 30]7t-^7S4 2 4 ({g^^^-^SiSf 
S?) ;n— K'i7i7' ; E5 ; ;U2 2{i, ;\— ^^17^ 
40 UV-^a> (S4 12) CDiKIRAHg^^l/ 

7 2{c:M»bTV^S*>S4»S:^IBMIS31^7 i -^;l/3 2 
CD7^^#R^bT*J»f-rSo ^—K^ 7*^7^ 2 2 
fciU A-K^x7 ; Eril'i'UI/-i'3> (S4 12) 
^^1-S«StgH^tf«ttei3St®^-^U 3 2fcSii 

r 1 j T*$>n«, ryj ^jit^> 7rf7S 4 2 50ffl 
S^S. «J6-ra«MBB«R07 9^ roj -e&ix 

2comsc^So 

50 [043 1] Xtv7S 42 5, S 4 2 1 ©5!lil{i^2 
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[0432]^r>^S403, S42 0, S421 

5 2 0 5~s208(t mi$mm<Dmi o tmw& 

[0 4 3 3] SB3SIJf60lJ©lW1^ EI2 6t^-r 

* — h7vtf^2±*&\Kl£*)* 02 7~03 3©:7 
O— Yii&lfmZ 4©*^ 5. h ^ffiV^ 

Xfgffit*. WTCDMBBMU M*SI5I»rsfc«>, gl 

[0 4 3 4] jfc^P^Att, SIOSS^2 3-CSfib 

6 t*— * £ R A M C D M A teijlf 5 i: V n 5 4) © & 5 . 
ilC^tbt, A-F^x7yUU-i' 2-2 
t^oTfxd^i:. m 2 ©^r-^ i: bT, flSBft5 s ;i< 

7 2£«UTfT-5i§^i:£^>VvtM-<.£o 

[0 4 3 5] Df§l©>r— ^ : K^aiT^'a.^— 
*2-2] 

b7n^7AT3 0 1 :SI 04SD»!K5£ffl*a 
S» 02 6fc*wr, 5fcfCPU ; tr;i/4 2lt 
^i7 : Er;i'2 2©S I Otr^HS 0 7 (02 3) £ 

©iSSgfck ^©HSBfifJfclBl^C 7h*l/Xi:bTSIO 
^;i/H3 0 7**i^bfcM0V#^- (08) (CJ;!5fT 

[0 4 3 6] ((^ — tfv h7n^7AT 3 0 2: DMA 
%Jffl8t&<DWm CPU^r;i/4 2ttn HiCLT, D 
MA^H3 0 5 (02 3) tc, flBffl-*- 4 

iS.tVDMAtej^fe (5 s — ^^EU*^) ©=&M$&7* 

[0 4 3 7] 0-^5/ hT-P^ATS 0 3 : S 10 
SRja^qT^ C PU€f;H 2 tt, SI O^t^I/H 3 0 
7 £fiJ&^©fFW£#;t-5o S I 0^t\>1/H 3 0 7 (0 
2 3) It SI0«?2 3fcA;tr;*ilS**-Mry h 

[0 4 3 8] fiLt«DjJMT3 0 1 , T3 0 243«fcVT3 
0 3fc£, 02 7 E«Wt, S 3 6 1 £ S 3 6 2 fi± 
l~Nj 7*&S*&, Xr»7S 1 0 1~S 1 1 0&3I3 

3££VS 1-2 02 8©J^a0B&WtJ-:7;i/- 

^tfSl&SftS**, Xr-yT'S 2 1 6 OMMmWfa 
?) , S 4 3 2 »> ?) 8iVS 4 1 7 

017 t n— <Moan^- h sans c t t& s » 

[0439] ^-yyh7 , D^7AT3 04 : M&ft 
C P U^e 4 2 fcfc T 3 0 3 &M4>m b&V* 

[0 4 4 0] S IOWHP 2 3CM#nffiAK:j: 



[0 4 4 1] tiMt 0 (03 0) ©7ry7-S2 1 6 
(02 8 CDftflWHUb ? ) T-> SI 0^)VR 3 0 7 
li, S.lOiS^2 3ifi rij roj ctfttstx 
05 * — M£* bT-*.S^*iJBf-rSo S I 0^;i/H3 0 7 
(±, ^©^^-Mf^h&^Hi-r-Si: (03 0 
(b) ) > r Yj ^Mfr, A-^iTtr^UV 
->a> (S4 1 2) &j@»rrSo uC-C, l$*it 1~ 
t9©7rf7'S4 12t% S I O^/l/H 3 0 7 fi, 
10 S I 23«t?Jltr>yh t* oiiia^-^ fcgfi-T 
S. ^CT% §ff^-* (D7-D0) tt N T0 100 
0 0 0 1 j , T4 1 Hj TfifctK A*n-P 

[0 4 4 2] B5S!lt 1 OO^vT'S 4 1 2X\ SIO 
15 tfM3 0 7fcfc, 1;W h (8 bTs> H fl-©^— 

sib, xh^rt^h^m-rsi:, iUiii/F^ 

;i/2 4{cSiJ^S5R«^lRQSm7Jt-5ti:*)K: (0 
3 0 (d) ) , DMA*r;i/H3 0 5 (02 3) C^— 
^!|B^S^(l-9DRQ*ffi7Ji-S (03 0 (e) ) o 
20 [0443] Xt^7S4 3 2 (SUii^B*^ ») ? ) 
Tn M-K^oiT^7 i ;i/2 2tt, c©aia,^s^^q 
fSi:, ^7 1 >y7'S4 3 37?9JiiI/ / F^;i/2 4*/r 
btCPUtr;H 2^fyii^S#M#I RQ*tti^-r 

25 [0444] Xry7"S3 6 1 (02 7, Wji^S^W 
»)?) T% CPU ; Er;H2lt S>Jji^S I R Q 

i: r Yj ^MtSo 
[0445]Xr^7S36 7 (fflii^S^ir ? ) T% 

c p u^5 i ;u4 2 tt, m&fr&ttti i »!&ii>*mm.-rzo 
30 ^©sua^s^.t'j^^ffic^v^iija^sjia^iifT 

' aya»S*ofiNOTIB"C*Si:b-C, r Yj ^sittfo 
[0 4 4 6] Xr-y7S3 6 8 (Slji^MS) T?, CP 

u ; tf;i/4 2it s»6*ifciBL*«ra;i'— ^>*uptf 

35 tiito CCTn Wa*««UJ/— t'-^H:, DMAtf;i/H 
3 0 5^b-C, ^^^;i/0©DMA^qT-r5#^7f 
7h'^l 9 0 0HSffimCfBMbT*Si: 

[0 4 4 7] C P Utf;i/4 2 » % rD?"7A7J>>>* 
40 «C 1 9 0 0H£t&#rtbT> 02 TCiStCPUtr^ 
^ al/- ^>3>SS'J»S<JtlllfVtt5t*o ^^^7*8 3 6 1 
-»S362-*S10 1-»S 1 0 2-»S 1 2 3-»S 10 4 

^•sio 5-»s i o 6^>s i o 7-*s i 2 8 tmm&M 

tSo 

45 [ 0 4 4 8 ] mM t 1 1 ~t 1 4 ©JSaEJBSMa-y-^l/ 
— ^> (02 8) £:}3Vv£, Xrv7S4 3 1-»S4 0 
3^S 4 1 0->S 4 1 l^S 4 1 2 ©]HC#UI#^fc> 

n> 1900 H#*te©^c^js-rsig^t-9 i/o, 

/WR, /CS0, ADRS, DATA&if#,\— 
50 x7 ; Er;i'2 2f:ttl&3ilS (03 0 (h) ~ 
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(O) ) o 

[0 4 4 9] BtSlIt 1 407f^74 1 2f, DMAt 
rM3 0 5lt DMAte^*Sqrfgf5:5o «±f, 1 

9 0 0HS%CD4ayiito&l7U ^ry7S4 13^S4 

2 4-*S 4 1 1 fcj&fr, ;^-Ft)x7i'UV-i'3> 
$r.Tm^ TDONEj ^ S4 1 0-»S 4 0 3^S 1 0 

9 (02 7) Oii:CPUtr;i/4 2tCjg-fo CjlCt 

[0 4 5 0] M-K'>i7i'?aL'-^2-2 
Jl ^fyrS 2 1 3->S 2 1 6 fcMtfo 

[04 5 1] mmt 1 SC^y^S 216 (^gpSg? 
mt?) A-h^i7i/Ul/-^ 2 -2J1 SI 
0^;i/H 3 0 7 (02 3) ^^CD^-i'teiMB^fs^ 

a> (S4 i 2) odma^tmso smm^mm 

U DMA^fM3 0 5tt, M^fiKS^e^ (HR 
Q) fciStt-fblTS (03 0 (f) ) ..Jilft, x^^^-s 
4 3 2->S 4 1 7^S4 1 8 (02 9) i;jttr<> 
[0 4 5 2] R#2t!]t 1 SCD^s^S 4 18 (/ttNffi 
g#) 7?, DMA€r^H3 0 5tt, M^Bsfcl/F^: 
■7^2 5 5^UTCPU€r;i/4 2 iC/Wgag^ 
HRQ£ffi±;LT, v^S 4 1 9 CPU* 
^1/4 2^e.MX^fflfFPlM-^HLDAAsS^b-rSCD 

[0 4 5 3] mMt 1 SC^t^^S 3 6 2 (02 7, 
^*8?#@3»<*r?) T% CPU^r;i/42(i, HRQfs 
^tffS^UTV^^fc i:, r Yj -sMir. 

[0 4 5 4] X^y^S 3 6 3 (^Xffi&L&tt pj ? ) 
CP U^Et^U 4 2 II ^EKW^J&fifcg^.fc »3 M$fc 

[0 4 5 5] R$*!|t 1 6<DX^v7-S 3 6 4 (/n**&B 
*FqT) T\ CPU*r;H2li, s^WntfraSM^ (H 
LDA : U yS>) Sn^Jgjfcl/F^ 

^2 SMifDMAtr^HS 0 5C«^t5 (03 0 

(S) ) o 

[04 5 6]Xf»7S3 6 5 (MXjgSO X\ CPU 
: Er;i'4 2li, ^^©|?K4fTV\ X^-^T'S 3 6 6 
Oixmm T% DMAtrM3 0 5tf;USlKt 

[0 4 5 7] 4 1 9 OW&mftaS 

?) T% DMAtr;i/H3 0 5 Jl nx^fflfFqJfs^H 
LDAfctfcfcrrai:, ryj^I^ 7ry7'S4 12 

[0 4 5 8] mmt 1 7©^t : -^7 , 4 1 2t% DMA-=E 
^)UH3 0 5\t. J*X&mm*m%\s, DMAIiSil 

[04 5 9] DMAtr^H 3 0 511 Sg^l^ 



I/O, /CS 1 , AD R S (SI O) #S I O^JU 
H3 0 7lC#t$&$tvS (03 0 (h) (1) (n) ) „ 

[ 0 4 6 0 ] mmt 1 8 T% DMAtr^H 3 0 5|i, 
SSHW-/RD£»fbL (03 0 (j) ) , SIO* 
05 ^;UH3 0 71?>DATA TAj £^<fri&t? (03 0 

(o) ) o $.tz, S I 0^;m3 0 711 
<frtBU£tfc*trf si:, ^-*^B^i^£#»fb-r 
3 (030 (e) ) o 

[04 6 1] MMt 1 9, t2 0T*, DMAtr^H 3 
10 0 5 II SSB^fl-SfSTcKJiU S I O^r^UH 3 0 7*> 

[04 6 2] mmt 2 1 f, DMA^r^H 305(1 
«^f/MEM, /CS2, ADR S ( 2 2 0 0 H) 
Sr-i' ^ t U tr^H 3 0 3 (C^t5 (03 0 
15 (h) (m) (n) ) . 

[ 0 4 6 3 ] mmt 2 2 T?, DMAtrJUI 3 O 5 11 
ig^S-sj/WRSiStt-fbU (03 0 (j) ) , 7 s -** 
^ 'J ^E^m 3 0 2 © 2 2 0 OHtfttDATA TAj 
£»£&tr (03 0 (o) ) o 
20 [0 4 6 4] mMt 2 3, t 2 4"C, DMA€rM3 

0 511 Sg?fs^5c^MU, r-i'X^'JSr^HS 

[0 4 6 5] C©«fc-5£, ^pSUt 2 5~t 3 5©H*S 

1 o^DMA^^^cDjistc^-^^teM^n, mm^ 

25 -^tfHTtS*-^ ^?}Jgx.^n-2>o 

[0 4 6 6] ^©i§-g\ S I O^E^I/H 30711 Sfl 
Lfc^-^ r Aj , r B j ^mfrikfrs C©^— 
-^/€U€rM3 0 3lCi!Bij?DMAte2|-rSo DM 
A€rM3 0 5ll HDMAf-7M3 0 4«D2 2 

30 0 0,2 2 0 1 #tt£^*ve*L TAj , TBj SfBfiif 

So 

[0 4 6 7]Rit3 6OXr^7 , S4 12 (02 9) 
Tf, DMAtr^HS 0 511 DMAteS&Mf&T^S 
i:, MX^&g#fS^HRQ£#f^b^So fit*, * 
35 f^7 , S4 3 2->S4 17^S4 18 (029) i:3§ 

tfo 

[0 4 68]^r>y7S4 18 (n^Hffitg*m^) 
T-, DMAtfMSO 511 nxMWm&m^ (HR 

q) ttimmh-rz (030 (f ) ) 0 dma^h 

40 3 0 511 ;WS«I/F ; eT;i'2 5^UCPU ; E 
^;U4 2iCM-^PJS[g*fi^-HRQSm*bT, 
7S419tiO, CPU€r;H 2 ;^pe>M;*^5gfl3j^Fli^ 
{i-^S-H L D A#mS1*fb-r £ ©fcf^o 
[0 4 6 9] mmt 3 7©7ry7S3 6 6 (0 

45 2 7, A*#Pfifc?) T% CPU ; Et;I/4 2I1 HRQfi 

(S-^HLDA<£^?SI4'fbUT, >'t^®^I/F^7 ; ;i/2 
SUgfiTDMA^rMS 0 5{Cgy&-T£ (030 
(g) ) o CPU ; E7 ; ;b4 2H Xry7Sl 

50 1 0T* r Yj -Njl^, gl^CKSo 
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[0 4 7 0]-*, ^f>y7S4 19 (^{gfflfFRl 
?) T\ DMA*rM3 0 5tt, lEtStS-fbbfc^ffi 
fflfffWIS-^HLDA^t^n-rSi:, r Yj ^jt^> *t=- 
!/7"S4 1 2tC^5o fiUlTS DMA©SIJ^7b, * 
ry7S4 12-*S4 3 2->S4 17-»S4 2 4Cjl 

[047 1] Xr^^S 42 4 Wm^JVr— *J&gi 
5?) /n— K>i7aiT ; E7 s ;i/2-2Ji, A-^i7 
tr;i/i'UV-i'3>S4 1 2©lfcSSI, tSM^JVl 
2fflI©^-<5'MffA s i^A i S^«»f-rSo ;\— 
7^7^1/2 - 2 tt, ^— ^ U =B^JUH 3 0 3 CDHD 

tttgS880iR7 i -:7';u3 2 (02 5 (A) ) <D77?& 
r 1 j 3 c i: «flU8 U r y j CjStfo 
[0 4 7 2] 42 5 HSM^Jl^—^WM 

mm) T% A-K>>x7tr;i/2-2)t HDMr-7 
;l/H3 0 4CD2 2 0 0, 2 2 0 1 SitfetfaiSUfe 
r Aj , rsj *, {gffl^7 t ;i/4 2K:ai-r„ 

[04 7 3]Xry7'S42 1 (H2 8) ^ ffifflfc?* 

;i/ 7 2 ss? bfestf^-^ &mm^-# ^€^7= 

;i/V 4 0 3 Wit 5 V DMr-7;i/V 4 0 4 © 2 2 0 
0, 2 2 0 1 j&tfo 

[0 4 7 4] ^t^TTS 2 1 2T\ A-^x7^U 
*2-2te, DMAtrMSOSCDMAtell 
a^TLfeCt^^t TDONEj ^rf7S41 
0-*S 4 0 3->S 1 2 8ifi'CCPU ; e7 ; ;V4 2tS 
"To 

[0 4 7 5] d©£g, Ftrx.fi/ X ^ 2-2 

tt, Xrv7S4 1 lt'7-f KU>^Ktt, fiP^, 
V7S2 13 (4g-?ft-ff^b?) *fc{iS 2 1 6 0M8S 

[0 4 7 6] «^-yyh7D^7AT3 1 1 :5 s —* 
^E7*;i/|fe*m b» C P U^Et*/!/ 4 2 tt, {g®^ 
;i/7 2©(gS!7 i — ^^^U ; E7 J ;UV4 0 3 (02 4) CD 
2 2 0 OSttrfP&T*-* "A" Si^ffito 

[0 4 7 7] C*-y#>^0^5AT3 1 2 : r-* 
*iJWr» CPU ; tr;H2lt ^UiLfcT*-*** rAj 

(4 lHinTS) T*&3*>S*>£«IJf-t-i>. TAj 
*U£, ryj ^Njt^, T3 1 3<DimiZ&Z><> r Aj 
fctttUi, TNj aI^ T 3 1 4<D%m£&Z>o 

[0 4 7 8] «^-yyh7D^7AT3 13:^-h 
m^7 rij >-GPU^E5 ; ;i/4 2fc£, S^tHbfcT*-*** 

r Aj T-$>ftfc£, ffiTjtf-hC rij £ffi*»U iEWC 

we * & = i: 4i*t5. 

[0 4 7 9] «^-y^h7D^7AT3 14:^-h 
titJTJ l"0j » CPU*r;V4 2fct, ^tBUfc^-^As 
r Aj UW^ftft Wtj^-Mc: roj £tB7jb> IE 

wicseTf fc c t s o 

[0 4 8 0] feLhtN 02 6©*— fybrn^Afc 



[048 1] C©cfc?fC, A-Fe>i7i'Ul/-i'2 
-2£teoTDMAiJ6&£fTV\ ^^t'JtfM 
3 0 3©faft;F*l^£#i*#;tTfc, ^-^MSr^Sfiglc £ 
{gSbET^U 7 2ffl®8Sttftg«l3ft£3G0f £ix3© 
05 T-> -^©Sl©^ 7 — y — *v h7n^7At', {gS^T^ 
2 <ffil©{g,«:r-* ^t'J ^t\>UV 4 0 3 #< £>f3ttl*lg£ 

[0 4 8 2] DMAKc|5StrCPU^E7 ; ;b4 2 

#81*0 bteWKSTe, ;v- F ^iT^t;!/ 2 2 ©7 s —* 

io ^^'j^rM 3 o 3*s*§#^.e,nrt)> ifcrn^jv 
7 2{ffi©<g^-*7<*v'*7*;uV4 0 3fc|iP$£E£r 

-f £<fc-5£bfc©-e, DMAteIia^OT3 1 1 (02 

6 ) "CiSffl* 8 — * * U ^A-V 4 0 3 fc^frffi bT 
*k ^-yyh7D^7AT3 1 2f«Bff*^S-i:^ 

15 <iE%izmmztiz>o 

[0 4 8 3] i/UV-ya XD^M^iSM^ 

;i/7 2T-ff ofr, K>>i7yUV- *2-2T*ff 

-5 t 1 - ^>i/rtca5»tfe y ? c «t *> «j 5 s 

i:«:<, 77y*©SS«U^tft^i€r^7 fcA- p 
17^7^)1/2 2©ilJR^^tffxS, mt 

25 K>>3iT J E5 s ^2 2 ^W*^* bT^-TS CI 

AS-CgSi^C^, em^JS^bfeM-K-i;:^^ 
;i/2 2 rtco-tJ-^^Ki, <R^^;i/7 2 

30 [0 4 8 4] ^m^mt^^^^-r^ 

< , ^MSMIKfcDft-iMEfls* b U bT, K 

ffl^S, S I Offlio^aW^^^S. J-b— ^>a> 
35 J;d5cfet3feo 

[0 4 8 5] >\-Yt;^7i/\3.V—>?2-2m 

k:, Sia»i/F^7 ? ;i/2 4^t^g5Ri/F^7 J ;i/2 
5 v-f 3 >^> = i ^-^ i mom'Etm 

40 DMA^S lO(D^>^J-]y—^3>ifiaSm^-oTzc 
[0 4 8 6] m2<D>T—X : Vm^fri' 

7 2t3j;SDMAte^©lWW^] J^t, {g^^E^KD 

ffiaBMrE^i/v 405 s i o^-*z&m 

45 -T^fc*., ISmfflm^JW 4 0 5 li, 'J TJVXtiiti 
-!?^ ; E'J : Ef;VV4 0 3 ©7 s — ^5^— 7MDMr- 

7";uv4 0 4lc:#t3i*ns. diifcra^ft^ ^-K-^ 

i7^2 2cDt-*'^ ; E , ; : EtJ1/H3 0 3©^—* 
50 t 1 — ^;i/HDM5F— 7M3 0 4(D9 ! —$' i>MMi^iX 
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M3 0 3CDr-^f-7jl/HDMr-7;i/H 3 0 4*» 
[0 4 8 7] WT> 02 6fiD^-^-y h7-D^7AHf& 
[0 4 8 8] 0-y-yh7n^7AT3Ol :SI0 

*a^^©5aa» cpu j etM2i*, (g^Bifi^^u 

V 4 0 5 ^CDVRTr-^V 4 0 6 {C|glfe{$£KS£t- 

SllCi' 'J 7MHi* I /F^f ;VS_S 10 (02) 
iCMbTfffc^ ^£CD&, t^-^SSt (02 8, S4 2 
3) Jc«fc>) S I O^HS 0 7F*3GDHS ItS^U^ 
*H3 0 8£*>*§&StiT,So 

[0489] ((*-<y* h7D^7AT3 0 2 : DMA 

mmm&» c p u^^;i/ 4 2 (EBii^i/v 4 0 

5rtfflVRTf-^;i/V4 0 6t^lfe#*IS^-rSo d 
©K^rtgfc-'N— I">x7^UV- *2 0 lCtS* 

^fcrace**. zcvmzte, is^r^v 4 0 5 £ia 

DMAiIS_DMA (02) tJtLTTfTfctU ^© 

t*— *IBSr (02 8, S4 2 3) £ DMAtr 
;UH3 0 5|*1«»HS Ig^lx^^H3 0 6£4>#§i& 
**l5o 

[0 4 9 0] 0-yyh7Dy7AT3O3:SIO 

syii^ffqi» cpu^fiH 2 it, mMmm^w 4 

0 S^cdVRTt 1 — 7M4 0 6 £Sd&<fr©fFqj£aS5£ 
t5. CCDg^li, afs^;i/V4 0 5£fffi&£:h.fc:7' 
n^ACgGoT, i/Ulz-i'a^ilfflDMAgi 

S DMA (02) KLttLTWtMZtlZ&, DMA€r 

;m3 0 5£ii, »§a 5 *ix5&o<t^K:-rSo ctilt 
(BSte^;b7 2 h*^7x7y 5 i V— £ 2-2 #|S| 

[0 4 9 1] «^yh70^7AT3O4 : SJii^ 

u 7;uAHiA i /f ^7 s ;us_s i o (02) 

ii^ffJ«^MS_INT (02) fc*tLT, 

*f?3. »j&*#jw««s_inti±, ru-b«nfs_ 
c p uc*f ltsi *> jhHWi^n v\ sy&aAfflPiBtt 

4QJI;U— DMASiS_DMACWbt, t 4 * 
*;i/0©DMA£f£trf Sf^Mnf&S fc-TSo 

[0 4 9 2] «^ — y>y h7B^7AT3 2 1 : DMA 
ffpp) 02 77?, 7r>y7"S 361-»S3 6 2^S 1 0 

l-*-—»-S 1 2 8 i;jt^ CPUtr;H2fl {gffifl 
{5 ; E7 ; ;bV4 0 ScdVRTt 1 — 7M4 0 6 (02 4) 
kiDMAffFqr^s^-rsfci:*^ «iffl : ET;i/V4 



0 5fct, fB&Sft&rD^AlCftoT:, DMA^fS 
DMA (02) td^+^l/OtDDMASfFor-rSo 

[0 4 9 3] Dl&CS I OT'—S'SmtDMA^mcDm 

m\t, .fei ; ef;^ub-i/3>s 4 2 2-fvs— 

05 x7 ; ErJl/yUl/-y3>S4 1 2 (028)£<&fc 

^.Tfft)iX-5o BP*., D MA^IS DMA (02) 

tt, S/ U T^Affi^ I /F^;!/ S_S I Ofr^gfs^ 
— * r Aj , r B j *BU*iBU {BHt*— U 
;i/V4 0 3[*|©VDMr-^V4 0 4©^©^ 

10 (2 2 0 0H, 2 2 0 1SS6) C^tS^t'JS.R 

a Mvmmiz d m Afcjg-r s 0 

[04 94] h7*D^7AT3 2 2 : DAM 

8£T?» Xf^7S 4 2 2 (02 8, tiSBX&fM/X^ 
U-isa» T% <g^afs c e^;i/V4 0 5 (02 4) 
15 it, DMAfilisilTbfe; kSmitS i:, 7rv7 
S4 2 OcDMat&So 

[0 4 9 5] 7r>y7S42 2 (;\— K^Tt*— 
»f®») 7?, {g^E7\>l/7 2&\ )\—Y<t>^T^)\s2 
2 CfiSr-^^ ; E'J^r;UV4 0 3f*]©VDM^— 
20 M4 0 4<Z>Mff7 ; — * r 2 2 0 0, Aj „ *~2 2 0 
1 , Bj fcSTTo 

[04 9 6] 7rf7-S 42 3 (^-*E£r) 7n ;\- 
h''>x7 ; E7 ! ;i/2 2lj:, gfSUfcK&f^-* TAj , 

r Bj **-tD ^5^113 0 3rt©HDMr-7 

25 ;i/H3 0 4CD2 2 0 OH, 2 2 0 1 H#ife£*§&tr 0 

[04 9 7] Jil±T% 028 CDj^aigeSmSIf 
>S»7U 02 7fflXry7S 12 8tS!), S10 
9-*S 1 1 OhMfr, itecsa. 

[0 4 9 8] ui±t?, gy&anaraLn/— *->**tu m 

So 

[0 4 9 9] «^-^t>7D^7AT3 11:f-;5' 
^t'JtrAMU CPU ; Er;i'4 2ft ^— F«> 

1 T^JV 2 2 (D7=—# ^€'J ^E-t^I/H 3 0 3 (02 
35 3) CD 2 2 0 0 ;r-* "A" S^teih, 

[0 5 0 0] h^D^7AT3 1 2 : ^— * 

fJISf)) CPU ; ET;M2lt I»(BLfer-^tf TAj 

(4 mi:-rs) r-fes*»s^*j»f-rso r Aj t-s. 

*X«s ryj ^Mfr, T 3 1 3CQMS{3i^So TAj 7? 
40 ^ItWi, TNj -njI^ T3 1 4coSOa^So 
[0 5 0 1] «^— h7D77AT3 1 3 : 

Tl j » CPU^EfM 2tt, SfcWHL&fr-*** 

taj r-*n«, m^-ht rij %m*jh, lEmiz 

SfsT-^fc^t^^^-So 
45 [0 5 0 2] ^-^yh7"ny7AT3 14:^-b 
thtl TOj » CPU^7 i ;U4 2fcfc, SS^ttSbfe^-^As 
•"Aj JiWTr$>n«x m^-ht roj *ffi^u IE 

[ 0 5 0 3 ] JiLfC, 02 6(D*-7v bytiif^ACD 
50 tftHES^T-rSo 
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[0 5 0 4] A-b^x7i'UV-^2-2i:J;n 
SIOm=?-2ZVl\)^ YO^—f&Xtl-Zn, DMA 

teste i 5 t—z * >; 3 o 3 izm%ihfrtm 

T1-££T*fc3 Otnvt (03 0 (a) V^>>1M^ 
&g.&m£teZij i , K^i7i/ 5. a. V—Z 2 - 

T, l,>t-f hSWCMU 3 0 OmSk(Dmm#>j&gtiZ 
C©fe#>, S I O^r^l/H 3 0 7©^— 
*«1Sa-K^i7 ; Et;u2 2tlt 3bpsSS© 
jiff j&Ktti' 5. a I/— i" 3 >T- £ gi£© 9 6Kb 
P s ^©itfcl^A 4> H{£/B#8lT* islj-V—i/3> 

[0 5 0 5] ClftWtU OTi^Ex^V 4 0 54ffi 

[0 5 0 6] igfflilM^^V 40 5 T'SflLfc 

Tn ^-^-yh7Dy7A©T3 11, T3 1 2 (02 
6) ^-Y^^T^)^ 2tfHffUT*), 

[0 5 0 7] ;\— K^x.T'^a.V— *2 0 1T% 1 
ft, S I OtrMS 0 7-^DMA^7^bH3 0 5#iE 

l < mmr a - assist- » n«, ^©^a:^- f •> * 

i&WR»*y— (02 5) ©7^£ roj -> 

r i j vim smut, tdttx\ <&mmm*=7 : )i<v 405* 

T?-. ±M©3WS£W5Ci:#-t*#3<fc-5K&3o 
[05 08] m 1 ~^ 3^JE^JTtt, (g*S^5Ml/ 
£v>f :3>^=iV-*©-^fcLTi}if!U&#, dft 

[0 5 0 9] mm^Jlt^- ^x7€rM 

[0 5 10] Sfe, ^^il/-S/3>5^ff-r^i:§ 

UT{fe&&t- i>ci:-e, ^^-ii/-i/3>{rs-rsi^ra<£ 

[0 5 11] 



[0 5. 1 2 ] J; »> JWtttJ&SMifc^THu #HSfi0"J© 

So 

[0®©^#^ii^] 

[0 1 ] xmivm 1 mmcoiy^Ki/ x =l v-*<d 

10 [02] i&tmto'U7&h&' % v-^ 3 >©s#^s 

[03] 01 K^x?^^ 2 0 <Dmf8M 

[04] 03©VN— Y^x.T=Et : )V2 0K.ffl&iT&®& 
15 *^l/7©^fig0 

[0 5 ] 0 1 C«l?«4BB?la jT? A« V^Et^UV 7 

1 f*3©7=— ^HWftiSt"* 

[0 6 ] 0 1 *5 ft S WmmMIRT --7)\> 3 ©0)J£^ 

-rm. 

20 [0 7 ] 0 1 C:fcl7£«gfgWiSt I /F^tJV 5 fcfctt* 
[0 8 ] #$8BJ3©SS 1 JttPK 2 JdKMfi:£tt-« 
[0 9 ] *mi(Dm 1 £tFM 2SHKWfc*H-S 

[010] msicjsi,t?>mmmmm^jv-^>s 1 

03, S108©7D-f+-h 
[01 1] 01 0 ic J,l75(gl€T;i'i/ 5 a 1/— >3 > 
S 2 0 2©7n-ft-b 
30 [012] 0iC:|3tt5;t;*i/'F ; e5^6jbs;\— P»> 
x7*y 5. ^ U— * 2 {Ct 1 -^ ^»§atri: £©*-f ^ > 

[013] ^m(Dm2mm.m(o^7,7-K^x^v-i> 

2 - l©^ltg^U^^0 

35 [014] 01 3tZtStt&J\—\*V3LT*7 : >\'2 I (DM 



[01 5] 01 z\zm-f^ws.^^i KDmmm 
[01 6] 01 zK&tt*imm&m$i ; T-7)vz 1© 

40 [0 1 7 ] JR 2 S^«C*»4«iZlIiIBS»ai^^;u-^ 
>©PSIE7D-^^-h 0 H)^{iMS©mtU i^J±^ 

[0 1 8 ] m 2 mmmK.jstfzfcm^Tjui' % ^ 

3>©P^ffl7P— h 

45 [0i9]0i7©d*>i jsm-eistifeiWM)? o 

[02 0] 01 TlZ&ttZT 1 — 3?9MS 4 2 3©7P- 

[02 1] 01 7t43»S^-^S«fS4 2 1C7D- 
50 b 
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m 



toH20 00-3 58 98 



[ei 2 2 ] *mi<DW, 3 mmmo ->7rA->ui/-^ 

2-2©#|g7 p D-/^0 

[02 3] EI2 2\zHYf^f\-Yt7^T^)\^2 2 CD«f 

[El 2 4 ] El 2 2 C$5H-a<Rfflre5\n/ 7 2 ©fiffiKE! 
[El 2 5] EI 2 2tZtetf&mtmmffiVr-7Jl'3 2 CD 

[Ei2 6] m3mmm<zisV2>*-yv vyu^^ 

[EI2 7] ^3HSS^J{c43WSCPU^;i/^^il/- 

[El 2 8] »3SdSWfc*H-4«2IigB8ia3a*^l'--^ 
>S 1 2 3, S 1 2 8H07D — ^"V — h 
[El 2 9] ^335SS^Jtc:*5VNT^a5«^<bJcJ:o@i& 

[03 0] ^3^3i^jlc:^lt^>'JT;uAm*43J:VD 

[^ffli&B^] 

1 Y-f3>i/Ul/-^ 

2, 2-1, 2-2 F^icTi'S. * 

3 , 3i, 32 mmmmmn^-yj\y 

4 cpu^;i/ 

5 wbhbci/f**** 

6 ^^I/F-t^l/ 

7 , 7 0, 7 2 iSm^JV 

8 i/^rAI/Ftf;!/ 

9 ^-f^MI/F^JV 

10. H301 yuif^K^^)^)^ 

11. H303 r-^^^V^r;!/ 

12 I/Otf— hA^E^l/ 

13 ^f-Vh'J^^r;!/ 

14 I/0#— bB^;i/ 
15, H 3 1 2 7*3— ^5*;!/ 
16 I/0#— bCtr;i/ 

1 7 Bttf-^^b 
18 GUI 

1 9 3r— X-h^)\, 

2 0, 2 1, 2 2 l\— F^x-T^JI/ 



2 3 SI Offi? 

2 4 ftl&I/F** 9 ;!/ 

2 5 rfxmXI/V&fr 

18 1. *-A;bGUI 
05 1 8 2 LED$SGUI 

PC 70^7A*9>^ 

S_CPU 7"D-fe<y+f 

S RAM ^^B'J 

S_ROM ^HJLtM^t'J 
10 S_INT AB&ffiffiSS 

S DMA DMAftJP^fi 

S_DSP SCTfMffiBK 

S_INP A73SP 

s s i o *s u Tjvxmtimm. 

15 S HDD K^-Y^^ 

EWS V-^#X5—i'a> 

V71.V401 {K^P^A^y^^l/ 

V7 2 <gfl!B#iM^;i/ 

V7 3 1E»*— A*** 8 ^ 
20 V7 4 ^LEDgt^E^;i/ 

V40 2.H30 2 VPMr-7;i/ 

V 4 0 3 M!^— # ^^EU ^^1/ 
V404.H304 VDMr — 
V4 0 5 {KSffifl^^;^ 

25 V4 0 6 VRTr-7;i/ 

V 4 0 7 <KfflA:*J5K- b "E^)V 
V4 0 8 VIPATJl^** 

V 4 0 9 ME^r— ^3— y^E5=;b 
V4 10 VKDtBTjV^^ 

30 H3 0 5 DMAtf;!/ 

H3 0 6 HDAIStV^i' 

H3 0 7 SIO^t=;1/ 

H3 0 8 HSIIttl/fX* 

H3 0 9 A7j#— h^JU 

35 H3 10 HlPfi^l/^ 

H3 1 1 fcBTj*— 

H3 13 HKDffiTJl^X* 



[EI6] 



[EI7] 









:i:i:fejfij!ir!:£:Bi:5 


C I O 0: 0 H $ ADR S < 2 0 0 O H) OR KEY J N 
CADRS -RBAjDTiME) : > ! 1^ ! RO; i : :; 
C ADRS = PORTG) & O* A I/O: A WR 
<A£RS-KBYJN) A (0 5<T J 5H) 









: : 1 : 0 R b' : ; ( R E ; A PT I M$ > : : 
IOWR<PORTC. 00) 
1 OW* CPORTC OX) 

CALL (KEYING 


MEMm • • 

CuiU, ioooH-iFPrit) 

R^_TM. 
LMP0O . 

lmpoi : 
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m • 



nan 



[05] 



1 7-fD>'/4iV-J 



y.CV.Vy 



ammac 




8 

8. 



TP 



Si® 



1 



fry.-;,;. 



OU I 



Hi 



-182 







MB Ml 0 Q i 


A a o x 


;:;:;:M:E:M:i:d-0:2: : :': : : : : 


:;>:>C:B ; :o:;ix-x^ 


; MBMl 0 0 3 


B 20 4 


:i:xM:B:M:i::b;Sii:i:x:: 


74 0 6 


:;SM;KiMii : :0:<>i5;:;:S; 


2 & 0: 2 


:-: : :-M«M-i-:0:O:iff:::::>: 


SAB 5 


::::::tt#3ii:t::dT6:::ri:::::: 


a a t o 


i:i>:MtM:l^;<J:8x::;x 


7 4: 0 A ' 


M EM 1 0 0 & 


::>:::iTfr&:fe:::::::'.:: 




•• C 7 0 1 


:;:;:;M«M;t;^:io:a:::;:;:i 




: : : : : : M : EM : ixO:'0 : Ci : i : : : ! : 


yyya-i&tyyy^ 




7 40 r 






MEM 1 OOF 


C 7 0 0 



[02] 




>:B»S:::^:^f^#:*^:: 



int ft&flw&fi 

$_DMA DMAlkH 
S_INP 



1**7 r-f* 

iHtt?yr>f)V 



✓ BUS /T* 



III 



I 

fife- 
^: 

8 

<v: : 



■:-Gy 
<-Uy 
■y.ty} 
:'i:9y 



'5fc^7rJt: : : : : : : : : : : 



**** 



mi 





Hib- 

y.jn/yyy.- 










16 



:':?o^*P9i'::PA«^?Ai:|: 



- 38 - 



2005 02 16 13:33 



# 



4*112000-3 58 98 



14] 



[128] 



V7 * : 



: !::VT2" 

I* 



flfflW*^ *-VCLK 



:;::Vi74: 

M 



:>;GV:Io:i:8i: 



182 



LEDSSt 









y*3t* 


'•'•H\A- A i" '- 


:-: A 2 0 


MOV 


P 0 RTB, # 0 1 H 


:St!0i:O;2:i: 


c is o i 


>>:MOVv: 


A, PORTA 


1 0 03: 


.0 Z 0 4 


: : : : S : 1I B : : : i 


A. # 0 4H • 


i 0 0 4 


: : : : :T:4: : 0 : :6: : : : 




10 08 H 




20 0 3 




I 00 2H 


I 6 6 8 


;:;s::a.b:s-:> 


>^MC>V:>: 




loot 


>::»:a : :l : :6: : : : 


::y.:'S : :U. : B : : : : 


A. # 1 0 h ::' 




x:it;i:0: : A : :;: 




;:i:;o;o:A : :ifi:;:::;:;:;:;:;:;:::;:;:;>:;:;:;:;::: 


t o 00 


2 0 O 8 




I 0 0 6 H 




c r o i 




POETCr #0 IB 


10 OB 


5 A O 3: 


CALL 




10 0C 






; : AV : i:#;E' : CH 


10QD 


T4 0F 


BZ 1 


10 0 F it 


1 0 0 S 


2 0 0 » 






I OOP 


C 7 O 6: 










KEY IN 


3 0 0 X 


-i:ii:S:S:if:5 


MOV 


PORTB, #0 1H 




e s a i 


MOV 


A ( ,pO.R.TA'::;>- 


S O OA 


7 4 08 




3 6 OCH 








3002H 


80 IP 


COCO 







[09] 




*i8I0:7:- 



;S1Q8- 



3X09: 



SHQ; 



II 1] 



S301 




S307x 



S3P8; : 



;s;3:0*:i: 



S3 10:; 
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[010] 



«ffl@»»»*^tt»— S 1 0 3 S 1 0 8 (89 ) :070-ft-> 

;-S : 20"i: : ::^^:::'- : -:o:S-2i:0: 




: : : /<i*:t : /'P*^^ti:vrtV.»> : : : : : : : : : : : : : :- 

'•••••^:!:i:i:i:i:i:i:i:;g::;S*6:6: 




JY S20 7 




11 



05D 



S2O0' 



: :S:2:i : i : : : : : : : : : : : : : : : : : : : : : 

_h . 



_ _ _ 3-2*2: 
52 1 3 




. .J*: . . S214: 




[1312] 

I Ml I M2 I M3 I M4 j M! 



1 |f|| 



Jliiiil 



r 



iiii 




H DATA T 



[016] 











|OWR 


CI 0 0 0HSADR5< 2 0 ftOti): 

C ADRS t-PORTBi & D* & l^O: * WR 
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1 3] 



m 



tf v:.:.::.:.«?5S;5! 



1 



71 s 



:>W>:x 



QUI: 

1 W^A** 81 



[HI 4] 



[Ell 5] 



✓A^r K i> dfc T *7^ 2 1 



:::{5ffi*.^ : >k;7:::i:®»J®pS:; 



X 
I 

>*: : 

P 

*:i 



I- 

F - 

J*: 
9 



SI 



H 



H3 0 2 



HA03 



H304 



RDM 



Hsoa 



MM 



iH$;t:«: 



H313 



0KD 





1 V402 




: y p -M 

: 


V408 V4<H 




VDM 


V407 

.;. w ■ 


Y4«tf 



::::::i:x*«f«!:>x>::: 



Y4Q91 



V:4:l 0 



: «»4=— « - y ' 


VKD 







11 



TT:X:X:X:;:: 



Mi 



***** 

Set**::: 
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^^^AS/^ab-^fiiV^^AS/SiU-S/a^j* ^ «H2 0 0 0-3 5 8 9 8 




•.V [: 54 21 . . • •. 



: S42 G 

















>:;r^Pi«ka;:;>:;>:; 





: ; :S:4i : i 



S4d9: 



S423 



033 



::r:-::L-::>:>:::: |::2 :-*:i- • 




!:::;::::t: : : : « : i»fti : : : 5: : : : : : : : 














3011: 



8614 



[019] 




SAIL 



■■11 



MW::: 



36:15: 



:*^*IB1*:-::: £ 
:;f»a:^KlM» :M 



$4*4 



N: 
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[02 0] 



[02 1] 



f ^ SgO 1 



S5a3: : 




S513 



HKDB^fil 



ft***: 



S710 




sroa 



im2 2] 




2 4 sai/F^ 
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[02 3] 



124] 



xXx 
I 

: :v<x 
-*x 

•l''7*.'l 

xftx 



x>*:> 



*H3:0tt: 



'B80 2: 



03 



-Hag*: 



*^S#P 



; : :»M:A;**/i>:; 



^Ha'ti^x 



:«»A:*:*:-: 



^Eiatiifcxjx'^x 







hip 






mi .a 






: ; x:HKD : ::;:: : 



m 

* IS! 



i 



:;«:T:Q:; 



-V4 02: 



:x«»^^x- 



•xVDMx- 



*:V4;fl:5x 



rV4.0#: : 



-xYR-Tx: 



-y407: 



• V40S 



VIP 



rY40:8x 





::>*K:tt : :::: 




Wirt***** 



•x^TJaxixxxix; 



x|«MW|l!*::x;:;:ix;: 

S:x::fSxS^:i^oS 
1 x> ** 



a < if 



iat: 



x<3:U: : Ix : 



[03 0] 

0 1 2 3 4 3 3 7 8 t 10 tt 1M3 U IS 18 IU« 19 IVtt nim&i*n&i*'&*l j$ iSf"*!!*? !* 

q>> s i n n r: ~i n i n i ~ 
Htfttttlt- > ; ^ ttt tit M 

xxxr^xxiFH^ 

: : : x : : : : : : : : : : : : : : : :^^ 

ift)t»RQ cy-*<siaJEgra*) i ] i ... .... 

jftfsreia:^ •• ^f-^T- •' • • :■ ':• :x- • \ • i^-^TS ;-- 

(h* M B M/ I O ' ' 1 I , t , f 

WRx/ ' •' '' : • •, "Li • • •• IT • x • ■:■ • -L-n"-x : : x 

<»> "RP f DMA W R U U, 

tt > c 5 °- . ..y.:'' . \ I ; s ior d s ior d : ■ ' 

in G S I *~ ~ L-^J RAM W R '■ " '. ,','.71 x ! : x. TjRAXi WR , 

wcst : ; ~t r l r 

(ft) APR 3 •• . — < ^ ..-^H h H t -1 , , hi h-^^^ 

< D ) DATA 0-7 " x-:--.rr--r— 0"---"*"-D^^--D"-------" 
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[EI2 5] 
' nnuMkamr- 7*3 eon 









FETCH 


: ( 100 OFisS ADR S < 2 00 0 HXft MEM A RD j 


t 


MEM 


ADRS^2000H&MEM *(RD or Wft) 




; I OR b 


(APRS -PORTA) & I/O ARD 
(APRS •» PORTP ). A I/O A RD : . 
(ADRS ** DMA) & I /O ft RD 
(ADRS-SIO)A I/O & RD 


0 
0 

0 

0 


I 0 WR 


CADRS - POHTA>A O* I/O &WR 
(ADRS -?ORTH)& D" I/O & WR . 
< ADRS -DMA) & D * I/O * WR . 
< ADRS ¥- S 10) AD V I /O ft WR;,:y. : . 


0 
0 
0 

: :^:0:':-:: 






; .: 9f«ta>aH* . .: " •• : 




: FETCH 






:::|:MjB;Mjj:j:i:|:;:; 


ADRS 3fe 2 00 OH A MEM A < RD ox WR) 






•:CAORS:^fqRTA):v , fi : :i-/Ov^:ftl):v:v:v:v:v:-:v 
:( ADRS « PQlTft): A 1/0 A RD :•: :::::::::: 


: 0: 
0 




(ADRS «P DMA) A I/O A RD J 
C ADRS - S SO) A I/O & RD 


:t 

: * 




(ADRS- PORTA) A D* I/O ft WR. 
( ADRS W PORTB) ft D* I/O ft WR: 
(ADRS *» DMA ) ft D * 1 /D ft WR 
(ADRS-SIO)A D* I/O & WR 


:' 0 
0 

: X 

. i 



im2 6] 



T3 02-^-4 PMA#jfi«j& I 
T 3 05;^v| 3 lOtt^*^ 



: S:;:;:;:|:::ix^ ii'iyiti: 




TS22 



:T31S> 

























^^xa;i:4:;::;: 
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[BI2 7] 




SSeT: 




I 





siio;: 



[02 8] 




>S«0: 



111!! 




;i/v*V^a:y:'v:>::;:;::> 
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[02 9] 



S4 : j:2:: 



:*:l>~-S> : a->' 



:S^:X:3::>::::::::::::::::::::::::::::: 




::S:4»*': 
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